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XZY �+Y3��[%\�]_^a` b ced�fY#��[%[g^�hKhib jekf�+Y#��[g^�lnmpo%qab rec9fY stY#��uwv%\�xey�\Cb kez{�+Y#��|%\�}Vqib d�~9��Y#��|%\�}Vqab �e�9�+Y#������lp^���bn�����CY ��	�Y#����x�\�}�bp��z
stY �ZY#��v%otb ci� �+Y#��v%qe\�otb d�j�� Y �VY���lp���3���_`2b ced:� Y#��ln�3v%\�]�^a` b c�z �ZY#��lnh�^�otb r�k�� Y3��ln`���xeq�^�otb ri��� Y �VY3��lp`��_qib k �+Y#��o%\�q�h�\�qe^�\�mn�3b ce�

��Y���o�|%���_otb dek s�Y���o%|%�_x�qe^�otb �e� fY%��o%|%xemn�_�tb ��jZ� Y���xeo%^��%|�b ��� �VY%��q�������b ��� 9Y����qe}V\�otb �e~ �ZYp��Y stYg��qeq�mpq��#��qe�%qab c
� Y#��hKxe\�}V��o3h�^a`2b ded:��Y����%h���xe}Z\�o%otb ki����Y3��`3mpln\Cb �9��Y3�\�|�\��%|tbp��c9�ZY3�\�|���otb d�z9fY3�\�ln|%mpotb ��z9��Y ��Y3�\�lp}�b cec9stY3�\�o%��x��K���3b kez
��Y3�\�xe[g�_x�mpqib ra����Y3�\�xe��\�qeqe\ b j�r{��Y3�\�xemno�����xab d�r���Y��\�x�o%�_qib �ek{�2Y3�\�xexe��hK^Cb k��2Y ��Y%�\�x�h�ln�_hKhib �ezf�ZY%�\�qeq�lp��xabn��j��VY%�\��%�_xib d�c

�ZY3���\�otb d�r9stY���_\��%u_��xe^�otbp��j{�MY3������_l¡b re�{�VY����lplp\a`¢\�o%u��3b red�stY 9Y���_x�m
b k�j � Y3���xeo%\�x�|%m
bp�£j��¤Y3��_x�o%v�\�xe|tb �ez�¥ ¦���Y3���xehKxe\�}�b �a�
�+Y%���qe\�ot§u_^�otbp�£�9�ZY%�����q��_lnmpo%uw� b �ek9XZY �ZY����]_]��%[ ^a` b ce�9��Yn��Y%�v%\�hib �ezfXZY��v%\�h�o%\���\�xab kej��+Y��mpo%|%�_xib k�d¨��Y��mnqeu�\�x�\�h¢b �i�

©.Y �MY��lp\�uw� b r�~f��Yg�lp\�uw�3ln�_xib �ek � Y%�lp\�]_��y#b da����Y%�lp���3}V\�otb cec¤stY��ln�_q�qempo%� b ���¤�VYg�lp^#uwv�bn��z��VY%�lp�%}V��o%qeuwv%��mpotb k�c
�ZY��^3��v�o%ln�_mno�b �ez � Y3�^3��xemn��b de�9��Y �VY��^�lphK^�otb d�j9��Y��^�x�uwv%�_x�|�mno%�Cb �ez � Y3�^�xemnqeqe^a`2b �a��©.Y��^�qib cec9��Y3�^�qe�#b r�j9�VY��x�\�o%|%hib je�

�¤Y��xe^3uw� b rec � Y%�xe^3^�m �K}Z\�o%qab rejf�ZY��x�^�q�qab ��zfªVY �2Y����uwv%\�o%\�otb ���f�:Y����uwv%v%^�lp]#b dek��+Y���%��v%lp��xab d�~fXVY%��%�_q�uwv���xab kec
stY����x�|%mpotb ��z9��Y �ZY����x�o%�_hKhib je�9�{Y#��%qe\�h�^ bp�£j9�2Y �MY#���hKlp��xab re~9�CY#�y3qehKxemnuw�3y#bp���{s�Y ��\�xe^�otb cec{��Y���\�xe`¢\�lnv�^ b c�fYp��Y ©.Y ��\�q��_y#b j�c
ªVY �MY ��\�qe^�otb de�{�VY ��\�qehKmplpln\���X«\�ln|%�_]#b c�k�stY���v%\��3xe\�[%\�x�h�m¡b k�z{�:Y ��v%\��3xe\�[ ^�xeh
y#b di��©.Y �+Y2��v%\�o�b re�9�ZY ��v�\�o%|%xe\ b kez{�:Y ��v%\�¬%mpotb jec
��Y���v%\�xeln�_qibp��z9�{Y ��v%�_�tb ���f�:Y ©.Y���v%^Cb re�9stY���v�^�m
b �ej9fY ��v%^���|%v%\�xey#b ke�9��Y ��v%xemnqehKmp\�o%qe��o�b ked9	�Yt��v%x�mpqehK^�®�_� b der9�VYt��ln\���qab red

fY���l=¯�_}V��o3h¢bp�£z°��Y���l=¯�_}V��o3h¢b ��~ � Y���^�\�|%^��tb df�+Y���^3^����#b j�r���Y ��Yt��^3^�¬ ��xab ��z¤�VY���^�¬�¬%\����#b d�rf�MY���^�x�u_^�xe\�otb jer
�ZY���^�hKv%�_o%��hibn��d��MY �w��Y���^��%q�mpo%^��tbn��dffY���^a� b ��c9s�Y���x3¯��¬±¯��������o%\��%|%mpotbp�£���+Yt��x�mpq�h���h�mn�tb �ej��:Y����%h�hKqab jec��VY�|%\��²^�hKh�\ b k
9Y��{\a`#mp��qab �i�f� Y��{\a`#mp��qab ��k°� Y �VY��{\a`3mnqab d�k ©.Y��{�#b j�� ��Y�|%�¤��^�o%� b cec stY �CY�|%���#^�o�� b c�� �{Y��{��	t\³��xe�%]�����%xe��lp^ b c�k

��Y���� � lpmp`���mpxe\¤��\�x�h�mno�qib c stY3�{��\�otb �ec �2Y �:Y3�{������o%v%\�x�|�h¢b r�k ��Y���¯�_lnmp^�hib ��� �+Y3�{��}V\�xehK�_\��tb �ez �¤Y3�{��}Vmno�\ b r�� ��Y����_}Zmpo%�3b ���
�VY%���_o%mnqe^a` b �ezfstY ��Y��{��o�mnqe^a` b ce�fstY%���_q�\�m¡b r�z��ZY ��Y%�{mn�_v%l
b �ez��+Y%��mp��qe[%�%xe� b �ezf�+Y��{^�mp|%���#b �i���VY��{^�o%�Cb rezfstY��{^��%lp\�qab ra�
	�Y XZY��{�%|%��^ b c�j�	�Y3�{�%´%^�h¢bp�£r¤stY �ZY��{�%��\�|tb kez9�ZY%����¬g�_x�xemno�bn��d��2Y3�{y���xab r�c9�VY��{y#qev%�i\�o3hib da���+Y%��\�|�qib di���:Y��±|%}���o%|%qab rec
��Y���|%��\�xe|%qab �ec��CY#�±lnlpmnqe^�o�b �ej9�CY���lp}Zqev%�_�%q��_xib ked{XVY �:Y��±ln`3mpx�\Cb �ez�stY��±o%^ b dez9��Y#��xe}Z^�ln^a` b c�j � Y XZY3�±x�^�q�v�mnotb ce�{�2Y3�±q�h�x�\�|%\ b ��z
�:Y3��`i\�o�qib ��k9�VY3��`i\�o%qib rej{�VY��±`#|�^��3mn}V^a` b c�r{XZY ªZY%��`3|%^��3mp}V^a`2b ce���2Y3��\�q�hib �ez9stY ªZY%��\�h�\��3mp\ b r�~�	�Y�����lpmp��mp^�o%m
b re~9��Y3�g��xe[g�_l¡b r��

��Y���mp��|%lp��xab k�d¤��Y%��mnlphKv%\��%h¢b ce����Y���mpqev%��xab rerf�VY ��Y���mnqe� b �ezf��Y���ln�_uw�2b kecf�+Y��g^�xehKo%�_xib da���ZY���^a� b k�c9stY�����b �ez�stY%���%�_q�qab ��z
��Y � \�|%®^�x�hib je�V��Y ��Y � \�ln�_\ b c����{Y � \�lpln\�qib �ez��{Y � \�lpy�\���` b d��¤��Y � \�xeu�mp\ b re���ZY � \�xeu�mp\������lplnmp|%^Cb je���2Y � \�x�|%o���xab der�XZY � \a`3xemnlp^a` b cer

��Y � \ay#bp��cf�VY � ��lw¯�3bn��zf�¤Y � ��lpv%\��%qab ��j¤©.Y � ��o�q��_xib ��z¨��Y ��Y � ��xe[ ��xab de~ � Y � ��xeq�v3h���mpotb �e� � Y � mno3h�v%��xab re����Y � ^�lplnmpo%�Cb kek
fY � ¯^�}Z�_]#b ��©.Y � ^��%o%|���xab �ez��VY � ^��%q�qemp^��tb d�����Y �:Y � xe\�o�o%mnqab r�zfs�Y � xe��|%�_xib c��VY � xe���_o%lp���#b �ez¶µ Y �VY � x��_��o3��^#^3|tb de�

��Y �+Y � x��_��^�xe��qab �{�±vtY � xemnqabp�£cf�2Y ����Y � xemn`i\�]#bp�£r9	�Y � xe^#�_xib rej9stY � x�·�%o%�_o%|%\�v�l¡b ��z��+Y ��Y � x�·��o%����\�lp|tb c�~9stY ªZY � �%xe]�v%mp��` b c��
� Y � �%h�mn�_x�xe��]3b �ez���Y � �%hKmp��xexe��]#b jek9�ZY3��\�\�qab r�j9ªVY �2Y3��\�|%lp��y#b dez9stY3��\���^�¬%mn\�otb ������Y3��\�lpl¡b j�k9�ZY ��Y3��\�lnl
b �er.��Y3��\�otb r�k9	�Y3��\�otb j

©.Y%��\�o%\���\��3m
b �ez9©.Y���\�xe|%�_xib d�j��¤Y%��\�xex�mpo%��hK^�o�b ra���CY �+Y���\��%¬%hK}V\�otb ded��ZY%��\��%qe��xab recf�2Y%��\ay3qib d�k���Y%����[%[ ������xab ka�
�VY����_|%mpotb da���CY �+Y�����mpo%}Vmnlplp��xab de~¤�VY ��Y����_mno�q�^�otb �ej��VY%����mpo3hK]#b re~¨��Y�����o�q��_l¡b d�r � Y%����qe���_hKvtb ri���+Y �VYg��mplp|%x��_hKvtb de�

�¤Y%��mpx�^�q��3y#b jej �CY �VY���^�[%[%qab rez fY���^3��o%�_mnqe��otb ��k �+Y���^�v%lp®��lp|tb k�� stY �CY%��^�o�� b ci� �ZY���^3^�¬g�_xib j�c ��Y3��^��%[g�_otb c�c � Y����tb r�z
�CY3���%\�o�� b d�c ��Y%�
\�qev#`3mplnm
b ��j �¤Y��
lnlpmno�����^�xehKvtb ��z �VY s�Y��
hK^Cb �ez stY���\�[g�_��otb d�r �+Y3�#\�¸ x3¯�3b ��r stY��#\�mpotb j�k XVY3�#\�mpotb je~ ©.Y3�#\���^�[%qab k�c
�ZY%���_o%�3mno�qib ��k¤�¤Y��#��qemp�2b �ekf©.Y��#^�v%o�qib ���¤�+Y��#^�v�o%q�^�otb ��zf�VY%�#^�o�uw�#v�����xe�#b �ez9��Y��#^�o%qeq�^�otb ��k9�VY%�#�%qehK�#b �ezf�VY�©.·\�®�_xib ka�

��Y3©9\�v%l
b dej�stY3©9\�v�otb je~9�{Y#©9\¹�K®\�qe]#bp�£d��VY �+Y%©9\�lpmno�mnotb ced{�2Y3©9\�ln� b r�c��:Y3©9\�xe}V\�o%^a` b c�j{�CY�©9\�qe¬g�_xib r�~��:Y3©9\���b �e���¤Y3©9\���xib k�j
�ZY�©9��v�^#�3b jed�s�Y�©9��xe}Vmnuwv��#bp�£dfs�Y%©9�_q�mpq�^���lp^��tb jec{�VY%©9v�\�o%^a` b r��9�VY%©9v%\�x�uwv�mnlp\a`i\ b d�� � Y �+Y�©9v%\�xe]�v�����` b c�d9�VY%©9mp}�b je�

fY3©9lpmn}V\ b �ez{�MY3©9ln��hK�#b kek9�CY �+Y3©9^�v%lnm
b k�j��+Y3©9^�¬%\�l
b j�k�XZY �+Y3©9^�x�\�[%lp��` b ce�{�CY3©9^�hKuwv%�_xib je~�fY3©9^�hKv%\�x�m
b rej{�ZY3©9^��%[%\�xe^a`3q��3y3b cej
�ZY XZY�©9^�]_��lp^a`2b ce�{�2Y�©9^�]�}Vmpo%q��3m
b rec9�ZY%©9x�y���}V\�|�v%m¡b jej9stY�©9xe]�y3��|%]_mno%qe�3m¡b �ez9stY�©9�%lp��qev%^a` b c�r � Y�©9�%lpmn� b ��z��ZY�©9�%}V\�xab ke�
stY%©9��o%^�xem¡b dez9�ZY�©9�%¬gu_^ bp������Y�©9�%x_ºu�\Cb ke~��CY%©9`3mnh�\ bp����s�Y�	�\����_xib ��~9ªVY%	t\�v%xempuwv%m¡bp��� � Y%	t\�o%|%qe[ ��xe� b j�c9�2Y�	t\�]�^�´%^�xe��qab ���
�ZY �w��Y%	t�f�mnv%\�otbp�£z¤��Y�	��_[%xe�%otb k�~¤��Y �+Y�	��_�#b ���¤�ZY�	��_´%\�hib cej���Y�	���v�o%��xab �ez�¥ ¦���Y�	t��^�o%mn|�^�¬ ^��%lp^�qab rejf�2Y�	t��`��_»3�%�#b ���

��Y�	�����mpqab �ek��2Y�	�m
b je��¼9Ynµ Y�	�m
b ��z{�CY � Y �¤Y�	�mp}Z\Cb da�«�:Y#	�mpo%u_^�lpotb �ez�s�Y 	�Y�	tmno�otb �e�{�CY�	�mpo%o%�_}V\�o%otb rec�XVY XVY�	tmn¬�\���` b c��{�¤Y�	�mp¬%h�^�otb ��z
	�Y3	�^�[g^Cb �ekf�VY3	�^�[g^3|%�_o%��^Cb cez9�+Y�	t^��i\a�Kmpu��_� bn�e���ZY%	�^���o%mnqabp�£z9��Y3	t^a`��3b �a���ZY �CY�	��%[%\�hKh�m¡b j��¤	�Y3	t�%���3mpo%� b �ez9�+Y�	ty#o�����xab d��
�ZY 	�Y%	�y�^�otb ��z9�VY ©.Y �ZY%��\�u_mn�_l¡b di���¤Y �2Y��²\�|%\�x�\�qib ��d���Y%�+·\�h�hKmp� b k�r¶��Y%��\���\�qeqib ka���VY���\����_x��3�%xehKvtb rek9�ZY ���+Y%��\���o%\�o�bn���

ªVY��²\���^a`���u3bn��r9��Y ©.Y%��\�l
b k�z¤�ZY 9Yg��\�ln[ ^���mnqeq�^�otb cfstY���\�lpmn� b d��ZXZY 	�Y���\�lny3qev%��` b c�d¤�ZY stY%�²\�^ b r � Y%�²\�xe\a`#mpotb ��z
�+Y3��\�x�h���o%qab �ez�stY �{Y ©.Y#��\�h�hKmpo%��lpy#b j�c9�VY �VY���\ay�^�xe^a` b ce���¤Y���u#��\�x�h�v#y3b rez��¤Y3��u3��x�^�q�����y3b �e���:Y3���_|%��xab k��9�VY 	�Y3����lp\�o�q�^�otb �ez

�ZY�����lpo%mphKuwv%^��%� b re� �ZY����_o%|%��qab �£d �+Y%�²��xe�#mpotb c�j ©.Y ��Y�����xexemnh�h¢b ��z �VY%�²��y��_xib ka� �+Y��²mnuwv%\��%h¢b ��� �ZY���mp��h�hKmpo%��otb jer
�2Y��²mnh�x��_`#qe�3m¡b rej ªZYg��^��3v%^a` b �ez �2Y���^�lnmpo%\ b c ªVY ©.Y���^�o%|%\�l
b k�z �¤Y ��Yg��^3^�x��3b d¶� Y stYg���%\�o%]�\Cb ke~ �+Yg����ln|%�_x�qab ��z

� Y �:Y��²�%hK\�Kb rezf�{Y�ª�\���y#bp�£d9�MY�ª�\�x�\�mno�b re~�ªZY �ZY�ª�\��%}V\�o%otb c��f�VY �VY3ª��_\�l
b rekf�2Y ��Y#ª�����x��_h¢b �9stY�ª���lpq�^�otb �e�9��Y3ª����%qehKxe^3��` b cez
��Y3ª�^3��|�mno%�Cb kec9�ZY�ª�^�}V�_x�^�hKqe�#m
b ��z9stY ��Y3ª�^a`i\���qab ����Y3ª��%o%o%�_}Z\�o%otb k�d��{Y#ª���x�qe�#b ��c9XVY �9½ ���_lnl
b ��z9�:Yn��Y �9½ ª���mpl¡b d9XZY � ���%xem¡b c
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ªZY � lpmn`���mpx�\Cb c9ªVY � qev%mp}Z\Cb �ez � Y �CY � hK�_x�^:y � \�x�] ¯^�otb d�~���Y��«\�|�ln�_y#b j�rfªVY%�«\�x�\�q�v�\�xab de��stY ©.Y%�«\�xe� b ca���CY��«\�xeqe^�o%qab rej
�¤Y3�«\�x�h�x�mp|%���#b j�c�ªZY3�«\�x��%\Cb rez��VY3�«\�h
��\ b je~���Y �+Y#�«��xe��\Cb �ej{�{Y��«��xe��]3bn������Y#�Z¯�_hKxe^�¸«bn��r��MY#�«��hKh���o%m
b ��k9	�Y#��v%\�Kb cec��¤Y3��mp����\�mp\ bp�
�+Y ���ZY��±ln�_mn�_xib re�{��Y 	�Y �+Y3�«^3|%�_q�h�\���	��_x�}V\ b cek�XVY �+Y��«^#|�q�h�\a`#��^a` b �ez � Y��«^���^�xe��lp^a` b de��fY � Y%�«^�¬ �#b r�c���Y 	�Y%��xe\�|%^Z|%\Vs%mpln`i\ b c
�VY fY3�±x�^�q�¬ ��xab �e��stY3�±x�^�hK^�¬ ^�¬ ��qeu���b je~��CY ¼�mp\�o�b rek��ZY�¼���\�|%hib kek9fY ¼��%mpo%otb r��9©.Y �CY���\�o%m
b k�z9©.Y3��\�oi�K\�otb ke�9��Y �ZY3��\�¬%mp|%mnqab ��z
��Y ªZY#��\�hK^�¸�b �i��ªZY ��Y3����\ay3b dej9stY3�����%u_x�^�®h¢b ri���+Y���m �Kqeqe��o3[g�_��� b r�z9��Y3��mn¬%¬����\���|%^�hibn��z9��Y3��mp]�\�h�|%mpo%^a`i\ b d�j��¤Y ��Y3��^3|%xemn���%��qab c

��Y%��^ay�^�otb ��� ��Y�����[%mno�^a`2b �ez �¤Y%���%uwv3hKm
b de� XZY ��Y%����|tb cej¨� Y�s%\¹�K^�h¢b ��� �ZY�s�¯\�o�uwv%��]_������xeo�¯\�o%|���]#b cek �+Y ��Y�s%\�o%|%��xeqab dez
�ZY�s%\�o3h�^�xe^ b c.� Y�s�\a`¢\����3b �ez 	�Y�s%\a��y��_xib de� ��Y%s�u�\�o�ln^�otb �ek �:Ygs%uwv%\�mplp�#b k�d �ZY �:Ygs%uwv%\�}¤[g�_x�����xab rez �ZY�s%uwv%�_lnlp}V\�otb dek
��Y%s%uwv�mn�_®��xe|%��uw����xab ked¶��Y�s%uwv%}Vmnh�h¢b k�rZ�ZYgs%uwv3��\�xehK]_}Z\�otb r�rf�ZY�s�uwv#��mp��o�v%^�xeq�hib recfstYgs%�_o%����¬%hK\Cb �e���VY�s���`��_x�mpo%m
b jek

��Y3s%v%\�[%\�lpmpo%\ b d�~9�MY�s%v%\�}Vmn}�b d�jfXVY�s%v�\�xey#bp�£�f�VY �VY�s%v�uwv#���#mpotb c�����Y �:Y�s%v���¬%v%\�x�|�b de�f�¤Y ©.Y3s%v%mp`3¬%�%xem¡b ke�f�VY�s%v%¬�\���^a` b ri�
�ZY �VY�s%mp|%����lpl¡b d�j�XZY�s�mn}V\�� bp�£~9XVY�s%mpxe^�hK�_o%��^Cb �ez���Y3s%�3�%[%mpu#b jekf��Y�s%lp\�h�hK�_x�y3b re�9�¤Y ��Y3s%}Vmnh�vtb ��z¤©.Y3s%}V^�lp��� bp�£~ � Y �¤Y�s�o%^a��b red

�2Y�s%o%^a��b ja��stY%s%o3y#|���xab je~�stY%st·^�lp|%o%�_x������_}�[ ^�lp|tb �ecf¾VY%s%^�o%� b da��	�Y%s%^�o�o%��o%qeuwv%�_mnotbp��j��ZY%s%^�¬ u�]_\�� b �i���+Y�s%^�q��_[g�_�#b j��
©.Y3s�^��%qehKxe�%]�o�mn� b z9�+Y�s%^��%]�\Cb k9fY%s%¬%�%xeln^3uw� b j��9ªVY �¤Y%s%hK\�o3hK^�o�b dej9�CY%s%hK\�x�� bp�£�9�2Y3s%h����_ln�3b de�f©.Y3s%h���`���o%qe^�otb decfXZY%s%hK^�lnmpotb c�r

�ZY�s%h�^�o%�3b de~��:Y �VYgs%hK^ay�\�o%^a`i\ b ce�{�2Y�s%hKxe\�o%|�[g�_x��Cb �e~f�+Y �ZY�s%hKxe\�o�� b j��¤�+Y%s�hKxe\��%qeqib jekf�¤Y�s%hKxa·^�v%}V�_xib k�d��VY�s%hKxe^�}�b d�k
�+Y3s%h�x�^a`3mpo%� b �ed�	�Y#s%h��%hKh��#b ��z¤stY#s%�%}V^a��mp|%\���|%^ b �����VY3s%]�o�\a�K|%�_xib c��+Y3��\�lp[#y3bn��d9��Y#��\�}�[��%x��_lnlp^ b �e�{��Y��t\ay3lp^�xab d{��Y#�t�_ln®^�x�|�b �ec

�2Y�����}V¬%lp�#b ���¤�{Y���v�^�}V\�qabn��d9fY���v%^3^�x�mpqibp���9�+Y%��^�}V^�hK^ b �ez9��Y���^#^�ln�3b dezf�2Y���^�xe[g^�x��Cb de�9stY%�t^a����xeqib rez9��Y���x��_®]����_xib ke�
stYg�txempo%u�\�]������%`�^�mp|tbp�£jffY��t��uwv%}Vmno%�Cbn���¨��Y����%lnlpy#b rer¤�VY stYg���%xeu�^�hib je~���Y �+Y��t��hKqab rej�	�Y%��`¢\�x�^a` b c�z¤stY���`i\�xe^a` b cez

stY3��]_�%o3y�\�otb da�±fY3X«\�uwv%^�otb d{�ZY3X«\�o°©9^3^�h���otb d�c9��Y �+Y3`i\�o¨	t���_�#����o�b cec�ªZY3X«\�x��_ln\�qib d�~���Y ��Y3X«\�x�o���qab �e���ZY3X«\�x�h�\�¬ ��hKmp\�o�b je�
��Y �ZY�X«\�qemplny���` b ce���MY%X«\��%¬g�_l¡b ker¤��Y%X«��xe|%mn�_xibp��r�	�Y stY�X«��xehK^���xe\�|%^a` b c�d9�+Y�X«��xe]�^3u_uwv%m¡b dez���Y%X�mnlplp��o%�_�%`��_��s%�_���%mp��xab ��k
�2Y ���¤Y�X�lpmn}V\�o3hibn��j���Y%X«^�o��t^3�_x�o%�3b dejf�+Y�X«xe����qe��m �K�2b cec���Y�X«�²��o�vtbn��rZ�ZY �VY��¿\�v%l
b �e�¤�ZY%�³\�lp���_xib ��k�	�Y��¿\�o%� b d�z

µ Y ���+Y��³\�o%�Cb rez �2Y��³\�xeuwv%^�l
b de� � Y��³\�h�hKqab je� �MY��³\ay#o��#b d�� �+Y%�¿�_[g�_xib �ez �ZY%�¿�_��xehKqab rec �+Y%�¿�_��o%�_xib ka� ªZY%�¿�_x�}V��qab k�k
�ZY%�Àv%mphK�#b je� XVY%�Àv%mphK�3b �ez �:Y��Àmnuw���#b ��z �VY �ZY��Àm �Ko���\�\�x�|���otb c��¨� Y ��Y��Àmnlpqe^�otb d�r stY �CY%�Àmn}V¬ ��o%o3y#b �ej �2Y��ÀmphKh�lnmpotb r�~

�MY��³^�[%mpq�uwv�b �ezf�2Y3�¿^�}V��xeq�lp��y3b �ezf�:Y �¤Y%�¿^3^3|tb ri����Y �ZY��Ày�\�hKhib �ec¶¼9Y�¾��tb r�kfªVY%¾��%\�o�b de�fstY � \�u�^3^�[tb dekf�¤Y � \�}V\�|�\ b ��z
�+Y � \�otb d�z9��Y � \�q���|%\ b ��z � Y �VY � \�h�q��%o���o%��^ b c�d � Y � ��otb ker9©.Y � mp¬tb je~f�VY �:Y � ^3^ b j�c9s�Y ��Y � ^��%otb d�k��CY � �tb je�f�ZY � ��x�������mpu�]#b rez

�ZY�µ3\�[%m¡bp��rf�ZY�µ3\�h�q��_x��3lpy�\�o%mny3b da���+Y�µ3|%xe\�]_mnl
b rez¶��Ytµ3��mphKo%mphK]3b ke�Z�VY�µ3v%\�o%� b ��z�¾ZY�µ3v%\�o�� b j�kf��Y�µ3v%\�^ b j��¨µ Y�µ3v�\�^ b rek
9Y�µ3v%^���b rek9�CY�µ3v3�tb rez9�+Ytµ3mn�_lnmpo%qe�3m¡b r��9�:Y�µ�mn�_}Zmpo%qe�i\ b d�c9�VY�µ3mp��}Vmpo%q��3m
b dec9�¤Ytµ3mnh�^��%o�b rez9XZYtµ3�%hKqev%m
b da��\�o%|°�{Y � Y µ3`��_x��_`3c�jÁ �:ÂÃ��^�lnlp\�[ ^�xe\�h�mn^�otÄÅiÆ2Ç#ÈRÉwÊwËKÌ/ÈRÍiÎiÍ�ÍiÊ{Ï�Ð�ÊwÇ�ÑiÌ�Ò«ÈRË�ÊwÌKÓ Ï�Ð¹ÊwÇ�ÑiÌ�Ò«ÈRË�ÊwÌ/Ó�Ò«Ë�ÔwÊwÇ�Õ®ÈRÇ#Î

Ö=× Ò±Ø2Ù�Ú�Ó�Û ÊwÇ�Õ®Ë�Ñ¤Ï�Ë�ÎiÌ/ÈRÜÝÊwÈpË�Ñ�ÍiÊ{Þ�ÊwÌ/ßwÐ�ÈpÌKÎ¢Ì�Ø�àá Ì/ÈRâ/ÎiÌ/Ó�ã�ÈRÑ¤Í¢Ê{äaÎiÇ�ÊwÈRË�ÑiÓ�Ï�Ë�Îiå/ÈRÜæ Æ Ç�ÈRÉwÊwËKÌKÈpÍiÎiÍiÊ�Í¢Ñ¤Ù�Ì/Õ®ÎiÍiÑZÍ¢Ñ¤ã�ÈpÑ�Í¢Ê{äaÎiÇ�ÊwÈRË�ÑiÓ�ã�ÈRÑfÍiÊ�äaÎiÇ#ÊwÈpË�ÑiÓ�Ï�Ë�Î¢åKÈpÜ
ç�è Ç#Ì/Õ®ÈRÕ®Ð¹Õ®Ñ�ÍiÊ{Ø�àá Ì/ÈRâ/Î¨é�Ê«àÑiËKÈRâ/ÎiÓ�Æ Ç�ÈRÉwÊwË�Ì/ÈRÍ¢ÎiÍiÊ�Ù�Ì/Õ®ÎiÍiÐ¹ÎiÜ Þ�ÎiÐ¹ÜÝÈRÌ/Õ®ÎiÓ�ê�ëÎiÑ�Þ�ÎiÐ¹ÜÝÑiÓ Ï�Ë�Îiå/ÈRÜì Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®ífÑ�î±Ò«ÜÝïKÊwËKÕ®ÎiÓ�ÙtÍ¢ð{ÑiÇ�Õ®ÑiÇ#Ó�Ò«ÜÝï/ÊwË�Õ®ÎiÓ�Û ÎiÇ�ÎiÍiÎiÓ�ê#ÈRð�ÑiÇ:Ø3Ë�ÎiÌ/ÊwËVÆ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í�ÓtÏ�Ð¹ËKÇ#Îiïwí�Ó�Ï�Ë�ÈpÕ®ÈRÌ/ñ°Û ÑiÜÝÐ¹ð�ïwÈRÎiÓ�Û ÎiÇ�ÎiÍiÎiÓ

ò Ñ¢Ë�óVÆ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í�Ó�é�ÑiË�Ñ¢Ç#Õ®ÑiÓ�ôtÇ#Õ®ÎiËKÈRÑiÓ�Û ÎiÇ�ÎiÍiÎiÓ ÎiÇ�Í¤õVâ�ö�ÈRÜRÜ�Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í�Ó�õVÑiÇ#Õ®Ë�Ê/ÎiÜÝÓ�÷�Ð�Êwï/Ê/âwÓ�Û ÎiÇ#ÎiÍ¢Îøwè Ç#Ì/Õ®ÈRÕ®Ð¹Õ®Ê{ÑKî�ù�ÈRÔwñfÙtÇ�ÊwË�ÔwífÞ�ñií_Ì/ÈRâwÌ/Ó�Ï�ÊwÈ ú/ÈpÇ#ÔwÓ2Þ�ÊKÑKû%ÜÝÊ ü Ì�ã�Ê�û%Ð¹ïwÜÝÈRâ{ÑKî9Û ñ¢ÈRÇ#Î
ýaÆ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®ífÑ�î±ê#âwÈpÊwÇ#â/Ê�ÎiÇ�Í°é�Ê/âwñiÇ�ÑiÜÝÑwÔwífÑ�î�Û ñiÈRÇ�ÎiÓ ù±Ê�î/ÊwÈpÓ2ÞtÊ/Ñ�û%ÜÝÊ ü Ì�ãtÊ�û�Ð�ïwÜÝÈpâ{Ñ�î�Û ñiÈRÇ�Î

þ Æ Ç�ÈRÉwÊwË�Ì/ÈRÍ¢ÎiÍZÍiÊ�ÜÝÑiÌ�Ò«Ç�ÍiÊwÌ/ÓtÏ�ÑwÔwÑiÕ�àÎiÓ�Û Ñ¢ÜÝÑið{ïwÈRÎ
ÿ Û ÊwÇ#Õ®ÊwË�î/ÑiË�Þ�ÎiËKÕ®ÈRâwÜÝÊ{Þ�ñií�Ì/ÈRâwÌ/Ó�Û ñiÎ¢Ë�ÜÝÊwÌ�Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í�ÓtÞ�Ë�ÎiÔwÐ¹ÊwÓ�Û å/ÊKâwñ¤ãtÊ�û�Ð�ïwÜÝÈpâ

Å�� Û å/ÊKâwñ°é�Ê/âwñiÇ#ÈpâKÎ¢Ü«Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í_Ó�Þ�Ë�ÎiÔwÐ¹ÊwÓ�Û åKÊ/âwñ¤ãtÊ�û%Ð¹ïwÜÝÈRâ
Å
Å�è Ç#Ì/Õ®ÈRÕ®Ð¹Õ®Ê�Ñ�î±Þ�ñií_Ì/ÈRâwÌ/Ó�Ò�â/ÎiÍiÊwð�ífÑ�î±ê#âwÈRÊwÇ�âKÊwÌ/Ó�Û ÊwÇ#Õ®ÊwË�î/ÑiË�Þ�ÎiËKÕ®ÈRâwÜÝÊ{Þ�ñií�Ì/ÈRâwÌ/ÓtÞ�Ë�ÎiÔwÐ¹ÊwÓ�Û å/ÊKâwñ¤ãtÊ�û�Ð�ïwÜÝÈpâ

Å�Ö¹Æ2Ç#ÈRÉwÊwËKÌ/ÈRÍiÎiÍ�ê#Î¢Ç.Ø#Ë�ÎiÇ�âwÈRÌ/âKÑZÍiÊV÷�Ð�ÈpÕ®ÑiÓ�÷�Ð�ÈpÕ®ÑiÓ ÙtâwÐ¹ÎiÍiÑ¢Ë
Å�æw× Î¢ïKÑ¢Ë�ÎiÕ®ÑiÈpË�Ê9ÍiÊ�Þtñií�Ì/ÈRßwÐ¹Ê:Û ÑiË®û%Ð¹Ì/âwÐ¹ÜÝÎiÈRË�ÊwÓ è���� Þ��	�eÛ � ã�ê�Ó±Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ�àÊ{Ï�ÜÝÎiÈRÌ/Ê�ÞtÎiÌ/â/ÎiÜÝÓ�Û ÜÝÊwË�ð�ÑiÇ#Õ
��Ø3ÊwËKË�ÎiÇ�ÍiÓ�Ø3Ë�ÎiÇ#â/Ê

Å ç × Îiï/ÑiË�ÎiÕ®ÑiÈRË�Ê9ÍiÊ{Þ�ñií�ÌKÈpßwÐ�Ê�ê#Ð¹ï/ÎiÕ®Ñið�ÈRßwÐ¹Ê�ÊwÕ�ÍiÊVÛ ÑiÌ/ð{ÑiÜÝÑwÔwÈRÊwÓ è���� Þ��	�=Û � ã5ê#Ó±Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®Ê�ÍiÊVötË�ÊwÇ�ÑiïwÜÝÊ�iÓ±ötË�ÊwÇ#ÑiïwÜÝÊwÓtØ3Ë�ÎiÇ�â/Ê
Å�ì Û ÞtÞ�õVÓ è���� Þ����=Û � ã5ê#Ó±Æ Ç�ÈRÉwÊwËKÌKÈpÕ#àÊ�ÍiÊ{ÜÝÎfõ àÊwÍ¢ÈRÕ®ÊwË�Ë�ÎiÇ�àÊwÊwÓtõVÎiËKÌ/ÊwÈRÜRÜÝÊwÓ Ø3Ë�Î¢Ç#â/Ê
Å�ø × Î¢ïKÑ¢Ë�ÎiÕ®ÑiÈpË�Ê9ÍiÊ�Üeü Ò�â/â�àÊwÜ¢àÊwË�Î¢Õ®ÊwÐ�Ë × ÈpÇ�àÊwÎiÈRË�ÊwÓ è���� Þ��	�eÛ � ã5ê�Ó�ô�Ë�Ì/Îií�ÓtØ#Ë�ÎiÇ�âKÊ
Å�ý=× Þ � ù±Ù�Ó è���� Þ��	�eÛ � ã�ê�Ó±Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ�àÊwÌ�Þ�ÎiËKÈRÌ�� è Î¢Ç#Í�� è
è Ó2Þ�ÎiËKÈRÌ/ÓtØ3Ë�ÎiÇ#â/Ê
Å�þ�� Ò±Þ �±è Ò��%ê�ÊwË�ÉwÈRâ/Ê�Í¢Ê{Þ�ñií_Ì/ÈRßwÐ¹Ê�ÍiÊwÌ�Þ�ÎiË�Õ®ÈpâwÐ�ÜÝÊwÌ/Ó�Û ÙtÒ�Ó ê#ÎiâwÜÝÎií�Ó Ø3Ë�Î¢Ç#â/Ê

Å�ÿ è ãtÊwê�Ó è���� Þ��	�eÛ � ã5ê#Ó±Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ#àÊ × Ñ¢Ð�ÈpÌ�ÞtÎ¢ÌKÕ®ÊwÐ¹ËKÓ�ê�Õ®Ë�ÎiÌ/ï/ÑiÐ¹Ë�ÔwÓ�Ø#Ë�ÎiÇ�âKÊwÓ�ÎiÇ�Í°Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ#àÊ�ÍiÊ�ù±Î¢Ð�Õ®Ê�Ò«ÜÝÌ/Îiâ/ÊwÓtõVÐ¹ÜÝñiÑ¢Ð�Ì/ÊwÓ�Ø3Ë�Î¢Ç#â/Ê
Ö�� è Ç�Ì/Õ®ÈRÕ®Ð¹Õ�ÍiÊ{Þ�ñií�Ì/ÈRßwÐ¹Ê � Ð�âwÜ_àÊwÎ¢ÈRË�Ê�Í¢Ê × í�ÑiÇ�Ó è���� Þ��	�eÛ � ã5ê#Ó�Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ#àÊ:Û ÜÝÎiÐ¹ÍiÊ�Ï�ÊwËKÇ#ÎiË�ÍiÓ��2ÈRÜRÜÝÊwÐ¹ËKïKÎ¢Ç#Ç#ÊwÓ Ø3Ë�ÎiÇ#â/Ê

ÖKÅ�è
è
è�� Þtñ¢í_Ì/ÈRówÎiÜÝÈpÌKâwñ¢ÊwÌ è Ç#Ì/Õ®ÈRÕ®Ð¹Õ�Ò�Ó ã��²é ù Ò�Îiâwñ¢ÊwÇ#Ó�ÒtÎiâwñiÊwÇ�Ó�ötÊwËKð{Î¢Ç#í
Ö
Ö Þtñ¢í_Ì/ÈRówÎiÜÝÈpÌKâwñ¢ÊwÌ è Ç#Ì/Õ®ÈRÕ®Ð¹Õ®Ó�Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ��ÎiÕ�Ï�ÑiÇ#Ç�Ó�Ï�ÑiÇ#Ç�Ó�ö�ÊwË�ð�ÎiÇ#í

Ö¡æwÞ�ñií�ÌKÈpówÎiÜÝÈRÌ/âwñiÊwÌ è Ç#Ì/Õ®ÈRÕ®Ð¹Õ®Ó�Æ Ç�ÈRÉwÊwËKÌKÈpÕ��ÎiÕ�Ø3Ë�ÊwÈRïwÐ¹Ë�ÔwÓ�Ø#Ë�ÊwÈRïwÐ¹Ë�ÔwÓ�ötÊwËKð{ÎiÇ�í
Ö ç è Ç#Ì/Õ®ÈRÕ®Ð¹Õgî��Ð�Ë�Þtñií�Ì/ÈRówÓ�Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ��Î¢Õ�õVÎiÈRÇ�å/Ó�õZÎiÈRÇ#å/Ó±ötÊwËKð{ÎiÇ�í

Ö¡ìw× Ð¹Í	� ÈRÔ���õVÎ	�wÈRð�ÈRÜÝÈRÎiÇ�Ì �eÆ2Ç#ÈRÉwÊwËKÌ/ÈRÕ��ÎiÕ�õ!�Ð¹Ç�âwñiÊwÇ#Ó�õ!�Ð¹Ç#âwñiÊwÇ�Ó�ö�ÊwË�ð�ÎiÇ#í
Ö¡ø Ø3Îiâwñiï/ÊwË�ÊwÈpâwñVÞtñ¢í_Ì/ÈRówÓ�Æ Ç�ÈRÉwÊwËKÌKÈpÕ®í9Ñ�î���Ð=ûiû�ÊwËKÕ®ÎiÜÝÓ��:Ð=ûiû�ÊwËKÕ®ÎiÜÝÓ�ö�ÊwË�ð�ÎiÇ#í

Ö
ý ÞtÎiÇ ú/ÎiïVÆ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í�Ó�Û ñiÎiÇ#Í¢ÈRÔwÎiËKñiÓ è Ç�ÍiÈRÎ
Ö¡þ � ÊwÜÝñ¢È�Æ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®í�Ó � ÊwÜÝñiÈRÓ è Ç#Í¢ÈRÎ

Ö¡ÿ é�ÎiÕ®Î è Ç�Ì/Õ®ÈRÕ®Ð¹Õ®Ê�Ñ�î±Ø3Ð¹Ç#ÍiÎ¢ð{ÊwÇ#Õ®Î¢ÜCãtÊwÌ/Ê/ÎiË�âwñiÓ�õVÐ¹ð�ïKÎ¢ÈRÓ è Ç#ÍiÈRÎ
æ"��Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í.Û Ñ¢ÜRÜÝÊ/ÔwÊ � Ð¹ïwÜÝÈRÇ�Ó � Ð¹ïwÜÝÈRÇ�Ó è Ë�ÊwÜÝÎiÇ#Í

æ�Å$# ÑiË�Ê/Î � ÊwÕ®Ê/âwÕ®ÑiË × Îiï/ÑiË�Î¢Õ®ÑiË�í�Ó # Ñ¢Ë�Ê/Î�Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í�Ótê�ÊKÑ¢Ð�ÜÝÓ # Ñ¢Ë�Ê/Î



%

æ/Ö Û è�� �2Ù�ê2é�Ò&�2Ó õVÊ��wÈRâ/Ñ¨Û ÈRÕ®í_Ó õVÊ��wÈpâKÑ
æ
æwØ�ôtõ'� è Ç#Ì/Õ®ÈRÕ®Ð¹Õ®Ê ��è�# ù�ÙtØ²ÎiÇ#Í¨Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®ífÑ�î±Ò«ð{Ì/Õ®ÊwË�ÍiÎ¢ð�� ��è�# ù�ÙtØ2ÓtÒ«ð{Ì/Õ®ÊwË�ÍiÎ¢ð{Ó�é ñiÊ � ÊwÕ®ñiÊwËKÜÝÎiÇ#ÍiÌ

æ ç ã�ÎiÍiï/ÑiÐ¹Í¨Æ Ç�ÈRÉwÊwËKÌKÈpÕ®í � È ú/ð�Ê/ÔwÊwÇ(� ��è�# ù�ÙtØ2Ó � È ú/ð{Ê/ÔwÊwÇ�Ó�é ñ¢Ê � ÊwÕ®ñiÊwËKÜÝÎiÇ#ÍiÌ
æ
ì äaÑiÈRÇ#Õ è Ç#Ì/Õ®ÈRÕ®Ð¹Õ®Ê±î/Ñ¢Ë � Ð¹âwÜÝÊ/ÎiË�ã�ÊwÌKÊ/ÎiË�âwñiÓ � Ð¹ïwÇ#ÎiÓ�ã�Ð¹Ì/ÌKÈpÎ

æ
øwè Ç#Ì/Õ®ÈRÕ®Ð¹Õ®Ê±î/ÑiË�é ñ¢ÊKÑ¢Ë�ÊwÕ®ÈRâ/ÎiÜCÎ¢Ç#Í�Ù���û�ÊwËKÈRð{ÊwÇ�Õ®ÎiÜ Þ�ñií�Ì/ÈRâwÌ/ÓtõVÑ¢ÌKâ/Ñ	� Ó�ã�Ð¹Ì/ÌKÈpÎ
æ/ý=õVÑ¢ÌKâ/Ñ	�³ê#Õ®ÎiÕ®Ê�Æ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®í�ÓtõZÑiÌ/âKÑ���Ó�ã�Ð¹Ì/Ì/ÈRÎ

æ
þwè Ç�ÌKÕ®ÈpÕ®Ð�Õ®Ê�î/ÑiË�ù�ÈRÔwñfÙtÇ�ÊwË�ÔwífÞtñ¢í_Ì/ÈRâwÌ/Ó�ÞtË�ÑiÕ®ÉwÈRÇ#Ñ¢Ótã�Ð¹Ì/Ì/ÈRÎ
æ
ÿ Þ�ÊwÕ®ÊwËKÌKïwÐ¹Ë�Ô � Ð¹âwÜÝÊ/ÎiË�Þtñ¢í_Ì/ÈRâwÌ è Ç�ÌKÕ®ÈpÕ®Ð�Õ®ÊwÓ�ê#Õ � ÞtÊwÕ®ÊwËKÌ/ïwÐ�Ë�ÔwÓ�ã�Ð¹Ì/Ì/ÈRÎ

ç � × Ð¹Ç#Í°Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í�Ó × Ð¹Ç#ÍiÓ ê)��Ê/ÍiÊwÇ�Ótã�Ñií�ÎiÜ è Ç�Ì/Õ®ÈRÕ®Ð¹Õ®Ê�Ñ�î�é�Ê/âwñiÇ#Ñ¢ÜÝÑwÔwí�Î¢Ç#Í�ê#Õ®ÑwâwówñiÑiÜÝð Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í_Ó�ê#Õ®Ñwâwówñ¢ÑiÜÝð{Ó�ê*� Ê/ÍiÊwÇ#Ó�ÎiÇ�Í
Æ#ûiû%Ì/ÎiÜÝÎ¨Æ Ç�ÈRÉwÊwËKÌKÈpÕ®í_Ó�Æ3û¢û%Ì/ÎiÜÝÎiÓ�ê*� Ê/ÍiÊwÇ

ç Å × ÎiÇ#â/ÎiÌ/Õ®ÊwËZÆ Ç�ÈRÉwÊwËKÌKÈpÕ®í_Ó × ÎiÇ�âKÎ¢ÌKÕ®ÊwËKÓ�Æ2Ç#ÈpÕ®ÊKÍ # ÈRÇ�ÔwÍiÑið
ç Ö=è ð5û�ÊwË�ÈpÎiÜ�Û Ñ¢ÜRÜÝÊ/ÔwÊwÓ × ÑiÇ#ÍiÑ¢Ç#Ó�Æ Ç�ÈRÕ®Ê/Í # ÈpÇ#ÔwÍiÑið

ç æ�Æ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®í9Ñ�î�õVÎiÇ�âwñiÊwÌ/Õ®ÊwË�ÓtõVÎiÇ�âwñiÊwÌ/Õ®ÊwË�Ó�Æ Ç�ÈRÕ®Ê/Í # ÈpÇ#ÔwÍiÑið
ç
ç3Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í9Ñ�î±Ò«ËKÈRå/ÑiÇ#ÎiÓ�é�Ð¹âwÌ/ÑiÇ#Ó�Ò«ËKÈRå/ÑiÇ#Î,+	-/. � iÓ�Æ2ê#Ò

ç ì × Î	� Ë�ÊwÇ#â/Ê�Ï�ÊwËKówÊwÜÝÊwí � ÎiÕ®ÈpÑiÇ#ÎiÜ × Îiï/ÑiË�ÎiÕ®ÑiËKí¤ÎiÇ�Í°Æ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®ífÑ�î�Û ÎiÜÝÈ î
ÑiË�Ç�ÈRÎiÓ2Ï�ÊwËKówÊwÜÝÊwí�Ó�Û ÎiÜÝÈ î/ÑiËKÇ#ÈRÎ�0	1/. �	2 Ó�Æ ê�Ò
ç ø Û ÎiÜÝÈ î
ÑiË�Ç�ÈRÎfê#Õ®ÎiÕ®Ê:Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í�Ó�Ø3Ë�ÊwÌ/Ç#Ñ¢Ó�Û ÎiÜÝÈ î/ÑiËKÇ#ÈRÎ�0	�/. 1 2 Ó�Æ ê�Ò
ç ý Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®ífÑ�î�Û ÎiÜÝÈ î/Ñ¢Ë�Ç�ÈRÎiÓ2ã�ÈRÉwÊwËKÌ/ÈRÍiÊwÓ�Û ÎiÜÝÈ î/Ñ¢Ë�Ç�ÈRÎ30 � - � iÓ�Æ2ê#Ò
ç þwØ2ÜÝÑiË�ÈpÍiÎfê#Õ®ÎiÕ®Ê�Æ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®í�Ó�é�ÎiÜRÜÝÎiñiÎ¢ÌKÌ/Ê/ÊwÓ�Ø2ÜÝÑ¢Ë�ÈRÍ¢Î,� � � 2	4 Ó�Æ2ê#Ò

ç ÿ Ø3ÊwË�ð�È � ÎiÕ®ÈpÑiÇ#ÎiÜgÒ�â/â/ÊwÜÝÊwË�ÎiÕ®Ñ¢Ë × Î¢ïKÑ¢Ë�ÎiÕ®ÑiËKí�Ó�Ï�ÎiÕ®ÎiÉwÈpÎiÓ è ÜpÜÝÈRÇ#ÑiÈpÌ 4	2 -	 2 Ó±Æ2ê#Ò
ì"� Æ Ç�ÈRÉwÊwËKÌKÈpÕ®í�ÑKî è ÜpÜÝÈRÇ#ÑiÈpÌ±ÎiÕ�Û ñiÈRâ/ÎiÔwÑiÓ±Û ñiÈpâKÎ¢ÔwÑiÓ è ÜpÜÝÈRÇ#ÑiÈpÌ 4	2�4	2 .�Ó�Æ ê�Ò
ì�Å � ÑiË�Õ®ñ¢ÊwË�Ç è ÜRÜÝÈRÇ�ÑiÈRÌ{Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í�Ó � Ê # ÎiÜÝïwÓ è ÜRÜÝÈpÇ#ÑiÈRÌ 4	2 �	-iÓ�Æ ê�Ò
ì/Ö � ÑiËKÕ®ñ	� ÊwÌ/Õ®ÊwË�ÇFÆ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í�Ó�ÙtÉwÎiÇ�Ì/Õ®ÑiÇ#Ó è ÜRÜÝÈRÇ#Ñ¢ÈRÌ 4�2	�	2 +iÓ�Æ2ê#Ò
ì
æwè Ç#Í¢ÈRÎiÇ#Î¶Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í�ÓtÏ�ÜÝÑwÑ¢ð{ÈRÇ�ÔwÕ®ÑiÇ#Ó è Ç#ÍiÈpÎiÇ#Î�1/.$1 2 -iÓ�Æ ê�Ò

ì ç#Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®ífÑ�î � ÑiÕ®Ë�Ê � Î¢ð{ÊwÓ � Ñ¢Õ®Ë�Ê � Îið{ÊwÓ è Ç#Í¢ÈRÎiÇ#Î,1 4 -�- 4 Ó�Æ ê�Ò
ì
ì è Ñ���Îfê�Õ®ÎiÕ®Ê�Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í_Ó�Ò«ð{ÊwÌ/Ó è Ñ	� Î�- 2	2 	¢Ó�Æ2ê#Ò

ì
ø Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í9Ñ�î # ÎiÇ#Ì/ÎiÌ/Ó × Î	� Ë�ÊwÇ�â/ÊwÓ # ÎiÇ�Ì/ÎiÌ 4	4	2 1	-iÓ�Æ ê�Ò
ì/ý5# Î¢Ç#Ì/ÎiÌ�ê#Õ®Î¢Õ®Ê�Æ Ç�ÈRÉwÊwËKÌKÈpÕ®í_Ó�õVÎiÇ�ñiÎiÕ®Õ®ÎiÇ�Ó # ÎiÇ�Ì/ÎiÌ 4	4 - 2�4 Ó�Æ2ê#Ò
ì
þw× Ñ¢Ð�ÈpÌKÈpÎiÇ#Î¨é�Ê/âwñ°Æ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®í�Ó�ã�Ð¹Ì/Õ®ÑiÇ�Ó × Ñ¢Ð�ÈpÌKÈpÎiÇ#Î�.$ � . � Ó�Æ2ê#Ò
ì
ÿ�Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®ífÑ�î±õVÎiËKí_ÜÝÎiÇ�ÍiÓ�Û ÑiÜRÜÝÊ/ÔwÊ{Þ�ÎiËKówÓ�õZÎiË�í�ÜÝÎiÇ�Í �	2 . 1 � Ó�Æ ê�Ò

ø"� Ï�ÑiÌ/Õ®ÑiÇ³Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í�Ó�Ï�ÑiÌ/Õ®ÑiÇ#ÓtõVÎiÌ/Ì/ÎiâwñiÐ¹Ì/ÊwÕ®Õ®Ì 2��	� 	-iÓ�Æ2ê#Ò
ø�Å$� ÑiËKÕ®ñiÊ/ÎiÌ/Õ®ÊwË�ÇFÆ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í�Ó�Ï�ÑiÌ/Õ®ÑiÇ#Ó�õVÎiÌ/Ì/ÎiâwñiÐ¹Ì/ÊwÕ®Õ®Ì 2	� 		-¢Ó�Æ2ê#Ò
ø/Ö Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®ífÑ�î±õVÈRâwñiÈpÔwÎiÇ#Ó Ò«Ç#Ç�Ò«ËKï/ÑiË�Ó�õVÈRâwñ¢ÈRÔwÎiÇ61	+	 2 0iÓ�Æ2ê#Ò

ø
æ õZÈRâwñiÈRÔwÎiÇ�ê�Õ®ÎiÕ®Ê�Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í_Ó�Ù�ÎiÌ/Õ × ÎiÇ�Ì/ÈRÇ#ÔwÓ�õVÈRâwñiÈpÔwÎiÇ61	+	+ � 1¢Ó�Æ2ê#Ò
ø ç Æ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®ífÑ�î±õVÈRÌ/Ì/ÈRÌ/Ì/È ûiû%ÈpÓ�Æ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®í�ÓtõZÈRÌ/ÌKÈpÌKÌ/È û¢û%È7�	+ 4 .	.KÓ�Æ2ê#Ò

ø
ì Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í9ÑKî � ÊwïwË�ÎiÌ/ówÎiÓ × ÈRÇ�â/ÑiÜÝÇ#Ó � ÊwïwË�ÎiÌ/ówÎ 4 +	-	+	+iÓ�Æ2ê#Ò
ø
øwÞ�Ë�ÈRÇ�â/ÊwÕ®ÑiÇ Æ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®í�ÓtÞ�ËKÈRÇ#â/ÊwÕ®ÑiÇ�Ó � Ê�� äaÊwË�Ì/Êwí 2 +	-�1	1iÓ�Æ ê�Ò
ø/ý Û ÑiÜÝÐ¹ð{ïwÈRÎ¶Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í�Ó � Ê�� ò ÑiËKówÓ � Ê�� ò ÑiËKó8 2�2	� .�Ó�Æ ê�Ò
ø
þ Æ Ç�ÈRÉwÊwËKÌKÈpÕ®í�ÑKî�ã�ÑwâwñiÊwÌ/Õ®ÊwËKÓ�ã�ÑwâwñiÊwÌ/Õ®ÊwË�Ó � Ê�� ò ÑiËKó8	1 4	� .�Ó�Æ ê�Ò

ø
ÿ ê#Õ®ÎiÕ®Ê:Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ®ífÑ�î � Ê�� ò ÑiËKówÓtê�Õ®ÑiÇ#í9Ï�Ë�ÑwÑiówÓ � Ê�� ò ÑiËKó�	�.$0	1iÓ�Æ ê�Ò
ý�� Ï�Ë�ÑwÑ¢ówñiÎiÉwÊwÇ � ÎiÕ®ÈRÑ¢Ç#ÎiÜ × Îiï/ÑiË�ÎiÕ®ÑiËKí_Ó�Æ#û%Õ®ÑiÇ�Ó � Ê�� ò ÑiËKó8	�0/.$�iÓ�Æ ê�Ò

ýKÅ × Î¢Ç#ÔwÌ/Õ®ÑiÇFÆ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®í�Ó × ÎiÇ#ÔwÌ/Õ®ÑiÇ�Ó�ôtówÜÝÎiñ¢Ñið{Î�.$� 2 - 2 Ó�Æ2ê#Ò
ý
Ö Æ Ç�ÈRÉwÊwË�Ì/ÈRÕ®í9ÑKîfôtówÜÝÎ¢ñiÑið{Î¢Ó � ÑiËKð{ÎiÇ�Ó±ôtówÜÝÎiñiÑið�Î9. � 2 	0iÓ�Æ2ê#Ò
ý¡æ Ï�Ë�Ñ	� Ç¿Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í_Ó�Þ�Ë�ÑiÉwÈRÍ¢ÊwÇ#â/ÊwÓ�ã�ñ¢ÑwÍiÊ è Ì/ÜÝÎiÇ�Í 2�� 0	 � Ó�Æ2ê#Ò

ý ç Æ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®ífÑ�î�é�Ê��wÎiÌ/Ó�Ò«Ë�ÜÝÈpÇ#ÔwÕ®ÑiÇ�Ó�é�Ê��wÎ¢Ì,. 4	2 	0¢Ó�Æ2ê#Ò
ý¡ìwê#ÑiÐ¹Õ®ñiÊwËKÇ¨õZÊwÕ®ñiÑwÍiÈRÌ/Õ�Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í�Ó � ÎiÜRÜÝÎiÌ/Ó±é�Ê��wÎiÌ,.$- � .$-iÓ�Æ ê�Ò

ý¡ø ã�ÈRâ/ÊVÆ2Ç#ÈpÉwÊwË�Ì/ÈRÕ®í�Ótù�ÑiÐ¹Ì/Õ®ÑiÇ#Ó�é�Ê��wÎiÌ,.	. 2	2 -iÓ±Æ2ê#Ò
ý
ý Æ2Ç#ÈRÉwÊwËKÌ/ÈRÕ®í9Ñ�î��2ÈRË�ÔwÈRÇ�ÈRÎiÓ±Û ñiÎiËKÜÝÑiÕ®Õ®ÊwÌ/ÉwÈRÜRÜÝÊwÓ:�2ÈRË�ÔwÈRÇ�ÈRÎ �	� 0 2 iÓ�Æ2ê#Ò
ý¡þ�Æ Ç�ÈRÉwÊwËKÌKÈpÕ®í�ÑKî3�:ÎiÌ/ñiÈRÇ�ÔwÕ®ÑiÇ#Ó�ê#Ê/ÎiÕ®Õ®ÜÝÊwÓ:�:ÎiÌ/ñiÈRÇ#ÔwÕ®Ñ¢Ç;0	+�	0	-iÓ�Æ ê�Ò

<�=?>A@�B5C�D�EF>AG�H$IKJ�LNM O�OQP�R
S B8T)G�B5U�B5VW@?X�BW>AU�Y*G�B5X8B5VW@�U?Z�[�@�I*B8\]V)H5^]Y*U�\]_	B8T)G�Z`C*Y)H5@�\]Z�VaH5G�Z�U�U�U�B5Hb@�\cZdV*U�Zd[e@�I*Bgf�<�h	i�R�j�Zd@�@�Z�X�ZdV*\]Y*X

U�@(> @�B8\]Vak7lk3H5Zd^c^]\]U�\]Z�V)Ug>A@,m n8oph�q]r�sutvB5w�q)x:U�\]V*y,@�I*Bgf�<�h	i�R�z|{�}�{�~6C*B5H`>��gX�Z`C*B�[�Z�G3>uCv> @(>�U(> X�T)^cB
Z�[eh�P�r���h O�T*j ~ Å HbZ�^]^]B5H5@�B5C�j��8@�I*B3=:��C*Bb@�B5H5@�Z�G�>A@�@�I*B��QB5G�X�\]^�> j,tvB5_*> @�G�ZdV�HbZ�^]^]\cC)B5G(L`�eB?C)B5@�B5G�X�\]V*B�@�I*B
C*\]��B5G�B5VW@�\�> ^vHbG�Z�U�U?U�B5Hb@�\cZdV*U�>AU3>�[�Y)V*H5@�\]Z�V6Zd[�@�I)B'f�<�h�i�R�@�G(> V)U�_	B5G�U�B�X�Z�X8B5VW@�Y*X�[�ZdG?@�I*G�B5BuG(>AV*y�BbU?Z�[�@�I*B
f�<�h	i�R�G(> T)\cC)\]@���D�O���� ���7���9O���s	��O/��su��� ���7����h���M�L�>AV*C9h	��Mu��� ���7�*��h��]Jdq
�)���7�& (¡	¢�£W¤ ¥�¦�§7¨�©�ª «�¬�ª��®

¼��%\�xe��^�o%mn��} ¬%xe^3|%�%u_hKmp^�o�mpo�v�\�|%xe^�o%��v%\�|%x�^�o u�^�lnlpmnqemp^�o%q
¬%xe^a`3mn|%�_q5mpo%q�mp��v3h5mpo3hK^fh�v%��o%\�hK�%xe��^� qehKxe^�o��fmno3h���xe\�u�h�mn^�o%qaY2�
h
mpqf\°��mno%|�^a��^�o h�v%�:[g^��%o%|%\�x�y²x��_��mp^�o³[g�_h
�±�_��o³¬g�_x�h��%x�[�\��
hKmp`��9\�o%|°o%^�o���¬ ��xehK�%xe[%\�hKmp`���¼9���VY%����u_��o3h�\�|�`¢\�o%u��_q�mno�h�v%�

��o%|%��xeqehK\�o�|%mno���^�3»3�%\�xe��^�o%mn��} ¬%xe^3|%�%u�h�mn^�o9v%\a`��«[ ���_o9q�h�mn}V�
��ln\�hK��|:[3yZhKv%���%o%�_�#¬ ��u_hK�_|%lnyZlp\�xe����u�xe^�qeq5qe��u_hKmp^�o%q±®^�x5|%mpxe��u�h
¯v°²±Ã\�o%|�± Á ��³±Ä�¬%xe^3|%�%u_hKmp^�oF\�h�ln\�x����:hKxe\�o%qe`��_x�qe�:}V^�}V��o%�
h��%} Á�´�µ ÄC}V��\�q��%xe��|V\�h«hKv%���g��xe}Vmnlp\�[V����`i\�h�x�^�oZu_^�lplnmp|%�_x�¶¸·²¹¡Y



º

�^�hKh�^�}V^�o%mp�%}GqehK\�hK��q�\�x��¤¬%x�^3|%��u���|²��mphKv%�_x{¬�x�^�}Z¬�hKlpy�^�x
mpo%|%mpx��_u�hKlpy.\�q�\Vx��_q��%lph�^��hKv��9|%��u_\ay�^��\Vv%mn��v%��x�}V\�q�q�qehK\�hK�
¶ ��¹
b��#Y � Y�mpo�\:x�\�|%mn\�hKmp`���|%�_u�\ay.qe�%uwv�\�q?»�¼�½¿¾ Á ·`³±ÄÁÀ5Y5��v%�
^�o�lny¿|%��h�\�mpln�_|Fq�h��%|%mp��qf^��¾ ÁÁÂ ³±Ä�¬%xe^3|%�%u�h�mn^�o \�h9hKv����t�_`i\��
hKxe^�o°v%\a`��9[g�_��o�|%^�o%�f[3y.h�v%�¶���{� ��^�lpln\�[g^�x�\�hKmp^�o�¶ �gb % ¹tmno
hKv��:lnmp}Vmnh���|Ã¾ xe\�¬%mp|%mph
y�xe\�o%���¤^�8Ä Å/ÆuÄ�Ç��NÈ º \�hFÉ Ê9Ë|·�Y Ì
����XZb���v%�_x���ÅÍË �k lpoaÎ�ÏeÐdÑÎ�Ò�Ð�Ñ b�Ó mpq{hKv%�9¾ ��o%�_x���y#b�\�o%| ´/Ô mpq
hKv��a¾À}V^�}V��o3h��%} ¬%\�x�\�lnlp��l2h�^VhKv%�9[ ��\�} |%mpx��_u�h�mn^�otY
��v%x��_� h
y3¬g�_q ^�U}Z^3|%�_lnq v%\a`�� [g�_��o �%qe��| hK^ |����

qeu�xemn[ �¶¬�x�^�}Z¬�hZ»3�%\�x���^�o%mp�%} ®^�xe}V\�h�mn^�o�Õ:h�v%�°u�^�lp^�xe��q�mpo%��lp��h
}V^3|%��l�¶ º ¹
b#hKv%��u_^�lp^�xe���_`¢\�¬g^�x�\�hKmp^�o:}V^3|%��l�¶ �W¹ Á \�o%|¨\¤®^�lnlp^a���
�%¬³q�^�®h�u�^�lp^�x{mpo#h���xe\�u_hKmp^�o²}V^3|%�_l�¶ Ö)¹¡Ä�bC\�o%|³hKv��Zu_^�lp^�xe��^3u_hK��h
}V^3|%��l�¶¸×²¹¡Y ��v%��qe��}V^3|%�_lnq�^��»3�%\�x���^�o%mp�%} ®^�xe}Z\�hKmp^�o9lp��\�|fhK^
|%mp¸g�_x��_o3h��_�3¬g�_u�hK\�hKmp^�o%q«®^�x«hKv%��¬%xe^3|%�%u_hKmp^�oZx�\�hK��q«\�o%|Z¬g^�ln\�x��
mp]�\�h�mn^�o.^��hKv��{»3�%\�x���^�o%mp�%} qehK\�hK��qab�y��_h�}V\�o#y:^��h�v%��}Z^3|%�_l
¬%\�x�\�}Z�_hK�_x�q�v�\a`��9hK^.[g�¤���3hKxe\�u_hK��|°|%mpxe��u�h�lny¨®xe^�} hKv%�¤|%\�h�\ Y
�Àxe��u��_o3h«¬%\�¬ ��x�¶ Ì bWØW¹%qe�%u�u_��qeq�®�%lplpy�xe��¬%xe^3|%�%u��_q�hKv%��qev%\�¬g��^�
hKv�� ´ µ |%mpq�h�x�mp[%�%h�mn^�o�^��¾+qehK\�hK��q�¬%xe^3|%�%u��_|�\�h��t�_`¢\�hKxe^�o��_o%�
��xe��mp��q�[3yfu�^�}�[%mpo%mpo%�{q��_¬%\�xe\�h���¬ ��xehK�%xe[%\�h�mn`��±\�¬%¬%xe^�\�uwv%��qt®^�x
hKv���lp^a���t\�o%|.v�mn��v%� ´/µ xe����mn^�o%qiY���v%�{\�[%qe^�lp�%h���u�xe^�qeq�q��_u�hKmp^�o
mpq�o%^�h�¬%xe��|�mnu_hK��|¿[3y¨h�v%��qe��u_\�lpu��%lp\�h�mn^�o%qab%��v%mpuwv�\�x��fqemp}Zmplp\�x
hK^Vh�v%�9u�^�ln^�x�����`i\�¬ ^�xe\�h�mn^�o�}V^3|%��l
Y
�
o.hKv�mnq�	��_hKh���x��±�{u�^�o%u��_o3hKxe\�hK��^�o.h�v%��¬%xe^#|��%u�h�mn^�o�^� h�v%�

¾ Á ·W³±Ä�qehK\�hK�#Y¶�I¬�x��_u�mpq���}V�_\�qe�%x��_}V��o3h9^��hKv��.|%mp¸g�_x��_o3hKmp\�l
¾ Á ·W³±ÄCu_x�^�q�q5qe��u_hKmp^�otb��%qemno���hKv�����mp|%��xe\�¬%mp|%mph
y¤xe\�o%����\�u_u��_q��
qemn[%lp��[3y¨hKv%�¤�VÂ |���hK�_u�h�^�xab%��mplnl�¬%xe^a`3mn|%��`¢\�ln��\�[%lp�fmpo%¬%�%h{hK^
hKv��¨`i\�x�mp^��%qZ»3�%\�xe��^�o%mp�%} ¬%x�^3|%��u�hKmp^�o+}V^#|���lpqiY �yFxe��u_^�o%�
qehKxe�%u�h�mno%�°h�v%��¾ Á ·W³±Ä5h�v%xe^��%��v¿mphKq9|%�_u�\ay�¾ Á ·`³±Ä�½ÚÙ Ï Ù Ò b
���¤|%�_hK�_x�}Vmpo%�¤¬�x�^3|%�%u_hKmp^�o³u�xe^�qeq�qe��u_hKmp^�o%q�^��hKv%�Û¾ Á ·W³±Ä�\�q
\�®�%o�u�hKmp^�o+^��mphKqZhKxe\�o%qe`��_x�qe�:}V^�}V��o3hK��}�b�mpo;h�v%x��_��xe\�¬%mp|%�
mph
y xe\�o%����q`ÕM�ÜÇÝÄ Å/Æ�Ä�Þ ��È ÖCb{�NÈ ÖßÇàÄ Å/ÆuÄ�Þá·WÈ �Cb{\�o%|
·`È �'ÇâÄ Å/ÆuÄ/Þp·WÈ ÌCY
��v%�f�:Â |���hK�_u�h�^�x�mpq�|%�_q�u_x�mp[ ��|°mno�|���hK\�mnlt��lpq��_��v%��xe�a¶�·w�W¹
Y

���_x��3b ����[%xemp��´%y¿|%��qeu�xemn[ ��^�o%lny¿hKv%�¶|%��h���u_hK^�x�u�^�}V¬ ^�o%�_o3hKq
}V^�qeh�xe��lp��`i\�o3h�h�^.hKv�mnq{\�o%\�lny3qemnqaY±��v%���:Â hKxe\�uw�3mpo%�:qey#qehK�_}
u�^�o%qemnqehKq¿^�V\?v%mp��v%��xe��qe^�lp�%hKmp^�o7qemnlpmnu_^�o }Vmpu�xe^�qehKxemn¬ h�x�\�uw����x
Á s�����Ä2qe�%xex�^��%o%|%�_|Z[3yV\9u��_o3hKxe\�l�qeu�mpo3hKmplnlp\�h�mno�����ã%[g�_x�h�x�\�uw����x
Á ������Ä�mno�q�mp|%�Z\.�.� }V\���o%�_hKmpu�ã%�_ln|²¬%x�^a`3mp|%��|²[#y°\¶q��%¬ ��xe�
u�^�o%|%�%u_hKmpo%�°q�^�ln�_o%^�mp|tY���v%�VhKxe\�uw�3mpo%�¶`�^�lp�%}V�V���3hK�_o%|%q9hK^°\
xe\�|%mp�%q�^��\�¬%¬%xe^a�3mn}V\�h���lpy�����u_}�Y���lp^�qe��qehth�^�h�v%�±mpo3hK�_x�\�u�hKmp^�o
xe����mp^�oZmpq5hKv%��s����+��mphKv:\9h
y3¬%mpu�\�l�q�h�x�mp¬V¬%mphKuwvV^� ���)ä�Ì���Ù�}�Y
�
h�v%\�q�\Z[�\�xex��_ln��|%mpq��:v3y3[%xemn|¨q�h�x���u�hK��x���\�o�|¨¬�x�^a`3mp|%��q�hKxe\�uw�3�
mpo%��\�o�|³`���xehK�_�#mpo%��u_^a`���xe\����¤mpoFhKv���¬%qe���%|%^�x�\�¬%mp|%mnh
y¿x�\�o%���
Ä å7Ä?Ç % Y � b���v%�_x��aåæËèç¨lpo�¶ h�\�o ÁAé °��CÄ
¹�\�o�| é mpqVhKv%�¨¬ ^�lp\�x
\�o���lp�#Y���v%�.����� u�^�o%q�mpqehKq�^����mp��v3h�u_^�o%u_��o3hKxemnu�u_y#lpmpo%|%��xeq�^�
¬%\�mnxeqt^��q�u_mno3h�mnlpln\�hKmpo%����ã%[ ��x�|%^���[%ln�_hKqaY � o���\�uwv�u�y3lnmpo%|%�_xib¢h�v%�
mpo%o%��xt|%^���[%ln�_h�xe�%o%qt¬%\�xe\�lpln�_l¹hK^�hKv%�±[g�_\�} \��3mpq�\�o�|9hKv%�±^��%h���x
|%^��%[%lp��h�mpq�}V^��%o3hK�_|¶\�h�\Vq�h���xe��^V\�o%��ln��^��ê %�ë b#\�lphK�_x�o�\�hKmpo%�
��mphKv:��\�uwvVu�y3lnmpo%|%�_xiY�	�^3u_\�hK�_|V^��%h�q�mp|%��hKv���q���¬g�_x�u_^�o%|%��u�hKmpo%�
u�^�mnl mpq±h�v%����x�\�o%mn��}Z��lpmn»3�%mp|%��\�xe��^�oZu�\�ln^�x�mp}V��h���xaY ���y�^�o%|:h�v%�
u�\�ln^�x�mp}V��h���xab%h�v%�¤}¤�%^�o²q�y3qehK��}Gu_^�o%qempq�h�q�^�«hKv%xe���Zln\ay���xeq�^�
|%xemn®h�h��%[g�_qibN·w��u_} ��mp|%�±mpo�h�v%��u��_o#h�x�\�l�xe����mn^�o Á Ä å�Ä/Çæ·�Äg\�o%|
·Zu�} mno h�v%�:®^�xe�±\�x�|³xe����mp^�o Á ·;ÇìÄ å�Ä�Ç��CÄKYZ�
o3hK�_x�qe¬g�_x�qe��|
[ ��h
������o h�v%��|%xemn®h:h��%[ ��q.\�x��°qeu�mpo3hKmplnlp\�h�mno%�Fu_^��%o3h���xeqiYM	t^��
u�\�hK�_|À[g�_h
�±�_��oÀhKv��²mpo%o%��xe}V^�qeh:\�o%|Àh�v%�²}Vmp|%|%lp��lp\ay���xeq:^�
|%xemn®h±hK�%[ ��q�\�xe��·�Y Ìf�Àmpxe^�o:hK^�x�^�mn|V}V\���o%��h�qiYt�:Â+�%q��_q±��¬�hK^

)
í2
î

Dimuon mass (GeV/c
7 8 9 10 11 12 13

2
C

an
d

id
at

es
/0

.0
4 

G
eV

/c

0

50

100

150

200

250

300

(a)
ï

DØ

)
í2
î

Dimuon mass (GeV/c
7 8 9 10 11 12 13

2
C

an
d

id
at

es
/0

.0
4 

G
eV

/c

0

50

100

150

200

250

300

(b)
ï

DØ

��ð�ñ�q�h�D�ò�ó�>AX�T*^]BgZd[:ô)@�U�@�Z;@�I)BgC)\cX�Y*ZdVõU�T�BbH5@�G(>,\]V�C*\]��B5G�B5VW@
j*\]V*U�Z�[eG(>AT*\]C*\]@��F\cV6@�I)B�kQö6j*\]V6Z�[�÷9ñeB5w�ø$ùg��k��ö �ús�ñeB5w�ø$ù�D
<�>�R�� � � ����O�q]sdL�<�j�R�h	��MF�û� � � ���æh	��J�q3t�I*B3I)BW>"_��6^]\]V*B3U�I)Z(��U
@�I*B�H5Z�X�j*\]V*BbCaô)@:[¸Z�G?U�\]y�Vv> ^�> V)C6j�> H üWy�G�ZdY*V*Cvq�ý:^]U�Z,U�I*Z²��Vþ> G�B
@�I*B�\]V*C)\c_W\]C*Yv> ^�H5Z�VW@�G�\]j*Y)@�\cZdV*U�[�G�ZdXÿ@�I)B�@�I)G�B5B,f�U�@(> @�B5U�> V*Cg@�I*B
j�> H üWy�G�ZdY*V*C�U�B5T�>AG(> @�B5^]��q

h�v%xe���9lp��`��_lnq�^��hKxemn������xeq�hK^:xe��|��%u��9h�v%�fmpo%mnh�mn\�l��_`���o3h�xe\�h��{^�
·�Y¸×�����]�hK^:\�o¨^���hK¬%�%h�xe\�h���^��\�¬%¬%xe^a�3mn}V\�hK��lpy:���Z��]3Y
��v%�I|�\�hK\G����xe� u�^�lnlp��u_hK�_| [g�_h
�±�_��o �#�%o%� ������� \�o�|

s���¬%h���}�[ ��xZ����� % \�o%|;u�^�x�xe��qe¬ ^�o%|Fh�^²\�o<mno3hK�_��xe\�h���|Flp�%}Vmn�
o�^�qemnh
y?^��· ��Øæê¿· �+¬%[ Ò �¨®^�x²hKv%�Fuwv%^�q��_o h
��^ hKxemn������xeqaY
��v���qe�.hKxemp�����_x�q�\�xe��q�u_mno3h�mnlpln\�hK^�x���[%\�qe��|F|�mn}¤�%^�o;h�x�mp������xeqf\�h
h�v%�8ã%x�qeh�h�x�mp������x�ln�_`��_lg\�o%|�xe��»3�%mpx���hKv%�{u�^�o/ã%xe}Z\�hKmp^�o�^� ^�o��
^�x±[ ^�h�v.}¤�%^�o%q�\�h�hKv���qe��u_^�o%|�h�x�mp������x±ln�_`���l
Yt��v%�8ã%x�qeh�h�x�mp���
����x�lp��`���l mpq�\�lp}V^�qeh�®�%lplny¨���Vu�mp��o3h�®^�x�}��%^�o%q���mphKv�\:h�x�\�o%q��
`���xeq��¿}V^�}V��o3hK��} \�[ ^a`��³� � �_X����_Y �g^�x°��`���o3hKq°¬%\�q�qemno��
^��%x«\�o�\�lpy#qempq«u�xemnh���xemn\CbihKv%��q��_u�^�o�|Zlp��`���l�h�x�mp������x«xe��»3�%mpx��_}Z�_o3h
����¬%hV}V^�xe�¨hKv%\�o!Øv×�� ^����`���o3hKq:��v�mnuwvMq�\�hKmpq$ã���|MhKv%�9ã%xeq�h
lp��`���l2xe��»3�%mpx��_}V��o3h¢Y
��v%��\�o%\�lpy3q�mpq�xe��»3�%mpx��_q�h
��^F^�¬%¬ ^�qemnh���lpy+uwv�\�xe����| }¤�%^�o%q

��mphKv ´��µ	� % � ��X��
�5\�o%|�Ä Å � Ä�ÇM�NÈ � Y � o%lpyV}��%^�o%q�h�v%\�h±\�xe�
}V\�hKuwv%�_|.hK^Z\ZhKxe\�uw�V®^��%o�|¶[3y:hKv���u_��o3hKxe\�lChKxe\�uw�3mpo%�fqey3q�h���}
\�o%|:��v%mpuwv�v%\a`���v%mphKq�mno%qemp|%��\�o%|:^��%h�q�mp|%��hKv%��hK^�xe^�mp|%\�l%}V\����
o���hKq�\�xe�:�%q��_|tY:��v��:hKxe\�uw��\�q�qe^3u�mp\�hK�_|¿��mphKvF\�}¤�%^�o }¤�%q�h
v�\a`���\�h�ln�_\�qeh�^�o%�Vv%mnh�mpo¿h�v%�Vs%����YC�³�Vx��/�K��u_h�u_^�qe}ZmpuVx�\ay
}¤�%^�o�q�[%\�q��_|�^�o�h�mn}Vmpo%�.mpo%®^�xe}V\�h�mn^�o�®x�^�} h�v%�¤}¤�%^�o�qey3q��
h���}7qeu�mpo#h�mnlplp\�hK^�x�qaY5��^�}Z¬�\�xe��|9hK^�}��%^�o%qt®xe^�} hKv��±|%^�}Vmno%\�o3h
�� � [%\�uw�#��x�^��%o%|tb }¤�%^�o�q{®xe^�}¿¾ Á�Â ³±Ä±|%�_u�\ay3q�\�xe�¤�_�#¬ ��u_hK�_|
h�^�[g��xe��lp\�h�mn`���lpy9mnqe^�lp\�h���|tba\�o%|VhKv���xe��®^�xe���±��xe��»3�%mpx���\�h«ln�_\�qeh
^�o%��^� hKv���}��%^�o%q5h�^9q�\�hKmpq�®y¤hKv%��®^�lnlp^a��mpo%�9u�xemnh���xemn^�o�ÕC�_mnh�v%��x
h�v%�fqe�%} ^��hKv���hKxe\�o�q�`���xeq���}V^�}V��o3h�\:^�«uwv%\�x�����|¨hKxe\�uw�3q�mpo



�

\°u�^�o%�V^��xe\�|�mn�%q��CY � Á mpo�å�ä��²qe¬%\�u_�#Ä±\�xe^���o%|²h�v%�:}��%^�o¿mpq
lp��qeq±h�v%\�oõ· � ��X ^�x±hKv%�{q���}'^�2hKv%�{u�\�ln^�x�mp}V��h���x�h�x�\�o%qe`���xeqe�
��o���xe��mp��q9mpo³\�o¿\�o%o3�%lp\�x9u�^�o%�V^��x�\�|%mpm5� Y�·¤\�o%|³� Y �°\�xe^��%o%|
hKv��9}��%^�o¶mpq�lp��qeq�hKv%\�o�· � �_XZY3��v%mpq�mpq�^�ln\�hKmp^�o¶x��_»#��mnxe��}V��o3h
xe��|%�%u_��qVhKv��¨[�\�uw�3��xe^��%o�|F[#y % ��� \�o%|<h�v%�°q�mp��o%\�l�[#yFlp��qeq
hKv�\�o9Ö��VY
���±^Zh
y3¬%mnu_\�lC���3\�}Z¬�ln�_q±^��|%mp}��%^�o.}V\�qeq�|%mpq�h�x�mp[%�%h�mn^�o%q�mno

|%mp¸g�_x��_o3h5x�\�¬%mp|%mnh
yZ[%mpo%q�\�x���qev%^a��oVmpo���mn�CYN·�Y��
o:��\�uwv:¬%lp^�h5\
qehKxe^�o%��¾ Á ·`³±Ä�q�mp��o%\�l�u_\�o9[ �±qe���_otb_\�u_u�^�}V¬%\�o%mp��|f[3y{\�qev%^��%lp�
|%�_x:\�hKh�x�mp[%�%h���|MhK^ �%o%xe��qe^�lp`��_|;qemn��o%\�lpqV|%�%�°hK^Ã¾ Á ��³±Ä�\�o%|
¾ Á % ³±Ä«¬�x�^3|%�%u_hKmp^�otY{��v��¤}V\�qeq{|%mnqehKxemp[%�%hKmp^�o�q{\�x���ã%h{q�h�\�xehK�
mpo%��®xe^�}Ü×�Y �Cb�×�Y ��^�x�×�Y Ì � �_X����/k#bi|���¬ ��o%|%mpo%�{^�o ´ Æ µ \�o%|�Å/Æ�b
hK^Û· % Y � � �_X��
�Kk{��q�mpo%�Zq��_¬%\�xe\�h���}V\�qeq�x��_q�^�ln��hKmp^�o.®��o%u�h�mn^�o%q
®^�x¤��\�uwvF^��hKv��þ¾ Á�Â ³�Ä�qehK\�h���q¤\�o%|;\²hKv%mpx�|���^�x�|%�_xf¬ ^�lpy#o�^��
}Vmn\�l%®^�x�hKv%��[�\�uw�3��xe^��%o�|tYC��v%��}V\�q�q«xe��qe^�lp�%hKmp^�oV®�%o�u�hKmp^�o:mpq
\�¬�¬%x�^a�3mp}V\�hK�_|°[#y°\¶q��%} ^�«h
�±^ � \��%qeq�mp\�o%q���mnh�v�hKv��¤xe��lp\��
hKmp`���u�^�o3h�x�mp[%�%h�mn^�o:\�o%|���mp|%h�v�^�2h�v%��qe��u_^�o%| � \��%q�qemp\�o'ã%�3��|

��mphKvÀxe��qe¬ ��u�h:h�^FhKv%�Kã�x�qeh � \��%qeqemn\�otY ��v%��`i\�ln�%�_q�^�{hKv�mnq
u_^�o3hKxemp[%�%hKmp^�o�����xe�f|%�_hK�_x�}Vmpo%��|�®xe^�} ��^�o#h��¨��\�x�lp^:q�h��%|%mp��q
\�o%|Í¯v°�± qemn��o%\�l�ã%hKq�hK^�|%\�hK\CY5��v%��}Z\�q�q�^��hKv%��¾ Á ·`³�Ä�mnq�\
®xe���V¬%\�x�\�}V��hK�_x9^��hKv%�Fã�h9\�o%| hKv��:x��_}Z\�mno�mno%�°h
��^°}Z\�q�qe��q
\�x��Vqev%mp®hK��| [3y²h�v%��� Á ¾ Á�Â ³�ÄKÄeç�� Á ¾ Á ·`³±Ä�Ä�|%mn¸ ��xe��o�u���q9^�
�)Ö % ���_X��
�Kk Á ¾ Á �N³±Ä�Ä�\�o%| Ì)Ø��F���_X,°��/k Á ¾ Á % ³±Ä�ÄKb�h�\����_o
®xe^�} ����KY�¶¸·)·5¹¡Y«�
o¨\�|%|%mphKmp^�otb�^�o%lpy.h�v%�9��mn|�hKv�^�thKv%��¾ Á ·`³�Ä
qehK\�hK�Zmnq9\�lnlp^a����|�h�^¶`i\�xey#Y9��v%�¤��mp|%h�v%q9^�±hKv%�V^�h�v%��x�qehK\�hK��q
\�x��¿\�qeq���}Z�_| h�^+qeu�\�ln�¿��mnh�v h�v%� }Z\�q�q¨^��hKv%� xe��qe^�o%\�o%u��3Y
ª�^�xe}V\�lpmn]_\�hKmp^�o�q�^��®�%o%u_hKmp^�o%q{x��_¬%xe��qe��o3hKmpo%�:��\�uwv°x��_q�^�o%\�o%u_�
\�x��{®xe���9¬%\�x�\�}Z�_hK�_x�q�^��hKv��3ã%h¢Y���v%�9�²^�o3hK�.��\�x�lp^¤qe\�}V¬%lp��q
��q��_|<mpo+h�v%mnq:qehK��|%y;����xe�¶����o%�_x�\�hK��|<��mnh�v������������À`QÖ Y �����
¶�·w��¹¡Y²��v%�.}¤�%^�o<�#mpo%�_}Z\�hKmpu.|%mpqehKxemn[%��hKmp^�o%qV®xe^�} |%\�h�\�\�o�|
�²^�o3hK����\�xelp^¤\���xe���{��mnh�v%mno�\V��mn`���o ´ Æ µ \�o%|;Å/Æ<[%mpotY
��v%�:u_x�^�q�q9qe��u_hKmp^�o³®^�xf\���mn`���o³�#mpo%�_}Z\�hKmpu:x�\�o%���3bC}���lnh�mn�

¬�lnmp��|°[3y�hKv��{[�x�\�o%uwv%mpo%�V®x�\�u�hKmp^�oÍ¾ Á ·W³±Ä�½ Ù Ï Ù Ò b3mpq���mp`��_o
[3y7Õ

� k�� Á ¾ Á ·`³±Ä�Ä
� ´ µ! � Å "$# Á ¾ Á ·`³±Äe½ Ù Ï Ù Ò Ä�Ë % Á ¾ Á ·`³±Ä�Ä&  (' ´ µ) ' Å  +*�,(-.-/ +*�0�1+2435 7698;:<,(=> 9690�1+?@ �6<A2CBD:/E Á ·�Ä

��v%�_x�� & mpq±h�v%�{mno3hK�_��xe\�h���|�lp�%}Vmno�^�qemnh
yV®^�x�hKv���|%\�hK\¤q�\�}Z¬�ln�
�%qe��|tb % Á ¾ Á ·W³±ÄKÄ�mnq¤hKv%�¶o#��}�[ ��x�^��^�[%qe��xe`��_|Ã¾ Á ·`³�ÄKbt\�o%|
hKv�� * \�o%| 6 xe��¬�x��_q��_o#h�h�v%��`i\�xemn^��%q9���Vu_mn�_o%u�y3b2\�u_u��_¬%hK\�o%u��
\�o�|¤u_^�xex��_u�hKmp^�o�®\�u�h�^�xeqiY2��v%��¾ Á ·`³�Ä%\�u�u��_¬%hK\�o%u���\�o�|¤xe��u_^�o%�
qehKxe�%u�h�mn^�o����Vu�mp��o%u_y * ,(-.- x��_¬%xe��qe��o3hKq�h�v%�f®xe\�u_hKmp^�o�^������o%�_x��
\�h���|�¾ Á ·W³±Ät��`���o3hKq�h�v%\�h�\�x���qe�%u�u_��qeq�®��lnlpy�xe��u�^�o%qehKxe�%u�h���|¨mno
hKv����:Â |���hK�_u�h�^�xab�o%^�h�hK\��3mno%�:mpo3hK^�\�u�u_^��%o3h�\�o#y¶ln^�q�q�mno��_®�
ã%u_mn�_o%u�y¶|%�%�fh�^:hKxemn������xempo%� Y��
h�q�`i\�lp�%�9mpq�[%\�qe��|°^�o¨\:�²^�o3hK�
��\�xelp^³\�o%\�lpy3q�mpqaY<��v���|%mn}¤�%^�o h�x�mp������xV���Vu�mp��o�u�y *�0�1+243 ®^�x
xe��u�^�o%qehKxe�%u�h���|þ¾ Á ·`³±Ät�_`���o3h�q�hKv%\�h�q�\�hKmpq�®y�^��%x�\�o�\�lpy#qempq�u_x�mp�
hK�_x�mp\Vmnq���qehKmp}Z\�hK�_|¨��q�mpo%�:\:hKxemp�����_x�q�mp}��%lp\�h�mn^�o¶\�o%|°`��_x�m�ã%��|
|%mpx��_u�h�lny¶��mnh�v¨h�v%�f|%\�hK\V�%qemno��:^�hKv���x�hKxemp�����_x�qaYt��v%�9xe��}V\�mpo%�
mpo%�°®\�u�h�^�xeq�mno ��» Y�·¤\�u_u�^��%o3h�®^�x9hKv%�V|%mp¸g�_x��_o%u��_q9[g�_h
�±�_��o
hKv��f|%\�h�\:\�o%|°��^�o3hK�.��\�xelp^Z\�o%|�\�xe��x��_®��xex��_|¶h�^�\�q�u_^�xex��_u��
hKmp^�o�qib�xe\�hKv���x�h�v%\�o.���Vu�mp��o%u_mn�_qiYt��v%�{u�^�x�xe��u_hKmp^�o 6 8;:<,(= h�\�����q
mpo#h�^�\�u_u�^��%o3h2|%mn¸ ��xe��o�u���qtmno�hKv%�±hKxe\�uw��»3�%\�lnmph
y{x��_»#��mnxe��}V��o3h�qib
m
Y �3Y�h�v%�¤mpqe^�lp\�hKmp^�o�\�o%|�s%�²� v%mph�xe��»3�%mpx��_}V��o3hKq�\�o%|�u_^�qe}Vmnu
xe\ay.xe�
�K��u_hKmp^�otY��
h�mnq�u�^�o%q�mpqehK��o3h���mphKv²[g�_mno%�.mno%|���¬ ��o%|%�_o3h�^�
´�µ \�o%|+mnh�q¤`i\�ln�%�¶`i\�xemn�_q�[ ��h
������o+� Y Ì���\�o%|;�CY Ø % ��mnh�v;mpo%�
u�xe��\�q�mpo%� xe\�¬%mp|%mph
y#Y ��v%�²u���o3h�x�\�l�hKxe\�uw�3mno��³u_^�xex��_u�h�mn^�o 6 0�1F?
hK\����_q�mpo#h�^�\�u_u�^��%o3hf[g^�hKv+|%mn¸ ��xe��o�u���q¤mno<hKv%�¶hKxe\�uw�3mno���\�o%|
hKv���hKxe\�uw�3��hK^���}¤�%^�oZ}V\�hKuwv�mno%�����Vu�mp��o%u_y#Y��
h�mpq�|%�_x�mp`��_|:®x�^�}
hKv��g¯v°²± |%\�hK\Zq�\�}V¬%ln��\�o%|.��^�o3hK�:��\�xeln^¤q�mp}��%lp\�h�mn^�o.\�o%|¶mpq
`��_x�y¤u�lp^�qe��hK^��%o%mph
yZ�_�3u���¬�h5®^�x±hKv%��®^�xe�±\�x�|Vxe\�¬%mp|%mph
y¤xe����mn^�o
��v%�_x�� 690�1F?$G �NÈ Ø��CY���v��9u�^�xexe��u�h�mn^�o.®\�u�hK^�x 6<A2CBD: \�u�u�^��%o3hKq
®^�x�hKv%��|�mn¸ ��xe��o%u_��qfmpoFhKv���ln^3u_\�l Á m¡Y �#Y¶}���^�o q�y3qehK�_} ^�o%lny Ä
}���^�o¨x��_u�^�o�q�h�x��%u_hKmp^�otb�h�\��3mno��Zmpo3hK^:\�u�u�^��%o3h±h�x�mp������x���¸ ��u_hKqaY
�
h���\�qZ|%�_hK��xe}Vmno���|;�%qempo%��¯v°�±Uu�\�o%|%mp|%\�h���q�u_^�lpln�_u�h���|;��mphKv
qemno%��ln�:}¤�%^�o h�x�mp������xeqiY¤�
hf|%^3�_qfo%^�h9qev%^a�Ã\�q�mp��o%m�ã%u_\�o3h ´�µ
|%�_¬g�_o%|%��o�u��#b�[%�%h�mph�uwv%\�o%����q���mphKv°hKv��9}��%^�o¶xe\�¬%mp|%mph
y#Y

�
of��\�[%lp�����±�±q��%}V}V\�xemp]���h�v%��`i\�ln�%�_qt^�%���Vu_mn�_o%u�mp��q�®^��%o�|
mpoZ|%mn¸ ��xe��o3h�xe\�¬%mp|%mph
y9x��_��mp^�o%qaYC��v%��}V��\�q��%xe��|¤u�xe^�qeqtqe��u_hKmp^�o%q
\�x��:u_^�lpln�_u�h���|Fmpo;�t\�[%lp���K��Y¨��v%�_q��.u�xe^�qeqfq��_u�h�mn^�o%q�\�x��:o%^�x��
}V\�lnmp]��_|¶¬ ��x���o%mnh�^�txe\�¬�mn|%mph
y#Y

tvýIH�J�òþð5D`ò�K�H5\]B5V)H5\]B5U�Y*U�B5C'\]V�@�I*B�H5G�ZdU�U�U�BbH5@�\]Z�VFHW>A^cHbY*^�> @�\]Z�V)U(q
� ���7� LM+NON LP4QSR4T ?9UOV M;W ? P4QYX ?<Z R\[ V

OQq OI]�O�q]s OQqchdP^]�O�q]Mds OQq\_AO O�q]J�P OQq]r�r O�q]JdP
OQq]s^]6h�q]M OQqchdr^]�O�q]MdJ OQq\_a` O�q]J�P OQq]r�r O�q]JdJ
hdq]M^]6h�q]J OQqcMAOI]�O�q]Ma_ OQqcJdM O�q]rb` OQq]r�P O�q]rdP

�{mn¸ ��xe��o3hKmp\�lVu_x�^�q�q¿q��_u�hKmp^�o�qib�o%^�xe}V\�lpmn]_��| h�^ ��o%mnh
y3b¤\�xe�
qe�%}V}V\�xemn]_��|:mpo.��\�[%lp�����K��Yt��mn���%xe����qev%^a��q±hKv%�_q���u�xe^�qeq�qe��u��
h�mn^�o%qfu_^�}V¬%\�xe��| h�^�hKv%�_^�xe��hKmpu�\�l5¬%xe��|%mpu�h�mn^�o%qf®xe^�} ����KY�¶ Ø)¹¡Y
��v���xe��mpq�lpmnh�hKlp�V`¢\�x�mp\�h�mn^�o�mno¿hKv%�Zqev%\�¬ ��^�5hKv%� ´�µ |%mpq�h�x�mp[%�%�
h�mn^�o%q9��mphKv x�\�¬%mp|%mnh
y3Y¤��v%mnq9mpq9®�%xehKv%�_x9mnlplp�%q�h�x�\�hK�_|³mpo³��mp� Y %
��v�mnuwv¶q�v%^a��q�h�v%��x�\�hKmp^�^�thKv%��|%mp¸ ��xe��o3hKmp\�lCu�xe^�qeq�q��_u�hKmp^�o�q�^�
� Á ·`È �aÇ�Ä Å/ÆuÄ�Þ�·WÈ ÌCÄ�hK^!� Á Ä Å/Æ�Ä�ÞÀ��È ÖCÄKY��
o���mn�CY º ���fqev%^a�
\Vu_^�}V¬%\�xempq�^�o.��mphKv°x��_q���lnh�q�®x�^�} �����æ¶ % ¹¡Y
��v%�¶^a`���xe\�lpl5qey3q�h���}V\�h�mnu���o%u��_x�h�\�mpo#h�mn�_qibt�_�#u_ln��|%mno��²lp�%}Vmn�

o�^�qemnh
y3b \�xe�Z\�¬%¬%xe^a�3mn}V\�h���lpy�·w���VY���v%�V�%o%u_��xehK\�mpo3h
y�^�o³hKv%�
lp�%}Vmpo%^�qemnh
y�¶�· % ¹�mpq�ÖCY �>�ZY���v%��}V\�mno¿q�y3qehK��}V\�hKmpuf��xex�^�x�q�\�xe�
|��%�²h�^<hKv���ã%h�hKmpo%�+¬�x�^3u��_|%�%xe��\�o�|?hKv%�¿|%��h���xe}Vmno%\�hKmp^�o?^�
6 A2CB^: Y¶��v%�:qehK\�h�mnqehKmpu�\�l��%o�u���xehK\�mno3h
y�^��hKv%�6ã�hKhK�_|Fo3�%}�[ ��x
^����`���o3hKqZmno+\²��mn`���o;�3mpo%��}V\�h�mnu¨[%mpo<\�o%|;hKv��¶�%o�u���xehK\�mno3h
y
®xe^�} `i\�x�y3mpo%�+h�v%� u�^�o#h�x�mp[%�%h�mn^�o ^��h�v%� q��_u�^�o�| � \���q�qemn\�o
\�x���\�|%|%�_|:mno:»3�%\�|%x�\�hK�%xe��hK^���mp`���hKv����%o%u_��xehK\�mno3hKmp��q�ln\�[g�_ln�_|
c qehK\�h ½ mnoM��\�[%lp�°�K��Y+��v%�°o%��h:�_¸g�_u�h:mpq:\�oMmno�u�xe��\�qe�.mpo hKv%�
^a`���xe\�lpl7ã%h{�%o%u_��xehK\�mpo3h
y°[#y°lp��qeq�h�v%\�o º �>� ^�5mnh�q�q�h�\�hKmpqehKmpu�\�l



Ö

tvýdH�J�òõð�ð�D	��\]@�@�B5C'VWY*X�j�B5G�Zd[�B5_	B5VW@�U�> V)CgCfee<�f�<�h�i7R�R�øACQ�	gih�<�f�<�h	i�R�zÿ{�}/{�~vR�T�B5G&Y*V)\c@�Zd[�G(> T)\cC)\]@���q
� � � � j:Y)X�j�BbG�Z�[�f�<�h�i7R Cke�<�f�<�h	i�R�R�øACQ�	gih:<�f�<�h�i�R�z {�}�{�~vR�<�T*j�R

O�q Od]�OQqcs h�M�L]rdP�h,�l`b`ds _a`�M�� hdr3<�U�@(> @(R&��_b`�<�U��WU�@(R&�þ÷�J8<�^cY)X6R
O�q]sm]6hdqcM h�s�L]sdJ�M,�õ÷�`dJ _ds�M�� MAOa<�U�@(> @(R&��_�s�<�U��WU�@(R&� P OF<�^cY)X6R
h�q]Mm]6hdqcJ hb_�L]JdJ ÷�� P�sds sAO�O;� hdr3<�U�@(> @(R&� P�s�<�U��WU�@(R&��`�r8<�^cY)X6R
O�q Od]6hdqcJ ÷�s�L]sdM�P,� rb`dr sdr�P�� hA÷a<�U�@(> @(R&� s�J�<�U��WU�@(R&�þ÷�P8<�^cY)X6R

tvýdH�J�ò6ð�ð�ð�D+j�Z�G�X6>A^]\\nbB5C�C)\]��B5G�B5VW@�\�> ^WH5G�Z�U�U�U�BbH5@�\]Z�V*U�[¸Z�G&f�<�h�i�R)\]V�C)\c��BbG�B5VW@�G(> T)\]C*\]@��?G�Bby�\]Z�V)U(qpoeY*Z�@�BbC�Y)V*H5BbG�@(> \]VW@�\cBbUv\]V*H5^]Y*C)BeU�@(>A@�\cU�@�\]HW>A^
Y*V)H5B5G�@(>A\cVW@�\]B5U,>AC*C*BbC�\]VrqWY�>AC*G(>A@�Y*G�B8@�Z�U��WU�@�B5X6> @�\]H3Y)V*H5B5G�@(>A\]V�@�\]B5U�C)Y*B�@�Z�@�I*B'> U�U�Y*X8B5C9U�I�>AT�B�Z�[e@�I*B8XF> U�UuG�B5U�Z�^]Y)@�\cZdV9[�Y)V*H5@�\]ZdV�<�H5["qs U�@(> @�tWY*V*HbB5G�@(> \]VW@�\]B5U&\cV�t&> j)^]B�ð�ð5R�q�t�I*B�G�BbX6> \]V*\]V)y3U���U�@�BbX6> @�\]H�Y*V)H5B5G�@(>A\cVW@�\]B5U�> G�B�kQö,\]V*C*BbT�B5V*C)B5VW@�> V*CuqWY*Z�@�BbCg\]Vgt&>Aj*^]Buð�ð�q
k �ö <�ñeB5w3ø ù	R O�� Og��� � � �*��O/��s O/��su��� � � �)��h	��M h	��Mu��� � � ����h	��J O/� Og��� � � �)��h���J

Ov]6h O�q O�Pdh,�õO�q O�OQP O�q O�sdh��õOQq O�O�s OQq O�P O;�þOQq OdO�P OQq O�P�s,�õOQq OdO�÷
hw]6M O�q]hb`dJ,�õO�q O�hAO O�q]hb`a_��õOQq O�h O OQq]hb`�s��þOQq OQh�h OQq]hb`�s,�õOQq OdO�J
Mw]x` O�q]h�PdM,�õO�q O�hAO O�q]h�Pa`��õOQq O�h O OQq]hb_�P��þOQq OQh�P OQq]h�s O��õOQq OdO�r`w]�÷ O�q]h ÷Qr,�õO�q O�hdh O�q]hb_dP��õOQq O�h�M OQq]h�s O;�þOQq OQh ÷ OQq]h�P�r,�õOQq OdO�r
÷v]6s O�q]h�hdM,�õO�q O�OQs O�q]h�hAO9�õOQq O�O�_ OQq]h�h�P��þOQq OdO�J OQq]h�hb`,�õOQq OdO�P
sw]6J O�q O�sa_,�õO�q O�OQP O�q O�sdh��õOQq O�O�÷ OQq O�P�s��þOQq OdO�P OQq O�s�M,�õOQq OdO�`
Jw]6h O O�q O�`A÷��õO�q O�Ok` O�q O�`A÷9�õOQq O�O�` OQq O�` ÷;�þOQq OdO�` OQq O�`�P,�õOQq OdO�M
hAOI]6h�P O�q O�hA÷��õO�q O�OQh O�q O�hdh��õOQq O�O�h OQq O�h�h��þOQq OdO�h OQq O�h�M,�õOQq OdO�h
hdP^]6M O OQq O�O�`dM,�õO�q O�OdO�P OQq OdO�hdr��õOQq O�O�Ok` OQq OdO�hdr��þOQq OdO�Od÷ O�q OdO�Mb`,�õOQq OdO�OQM

�%o%u_��xehK\�mno3h
y�\�lp^�o��#Y9��o¿\�|%|%mphKmp^�o%\�l��%o%u��_x�h�\�mpo3h
y�mno³hKv%�'ã%h��
hKmpo%�°¬%xe^3u���|��%x��Z|%�%�Vh�^¶`i\�xey3mno��¶h�v%�'ã%hKh�mno%�°xe\�o%����\�o%|¿h�v%�
[%\�uw�#��x�^��%o%|�¬�\�xe\�}V��h�x�mp]�\�hKmp^�o�mpq�\�h�hKv%� º � ln�_`��_l¡Yt��v%��qey#qe�
hK�_}V\�hKmpu��%o�u���xehK\�mno3h
y¤®^�x 69A24BD: mnq�Ì Y�×��Vb`ÌCY �>�À\�o%|�×�Y ���?®^�x
hKv���hKv�x��_�fx�\�¬%mp|%mnh
y¨[%mpo%qaY���v%��qe�f����xe�f|%�_x�mp`��_|�®x�^�} �%o�u���xe�
hK\�mno3h�mn�_q9®^�x�hKv%�V��^�o3hK����\�xeln^;ä°|%\�h�\¶|%mp¸ ��xe��o%u_��q9®^�x�mpo%|%mp�
`3mn|��%\�l«}¤�%^�o%qabC|%�_hK�_x�}Vmpo%��|³\�q�\°®�%o%u_hKmp^�o ^�±}��%^�o²xe\�¬%mp|%�
mph
y²\�o�|³h�x�\�o%qe`���xeqe��}V^�}V��o3h��%}�Y:��v%�:^�hKv%�_x9�%o%u��_x�h�\�mpo3hKmp��q
u�^�o%qemn|%�_x��_|+mpo%u_ln�%|���}Z^�}V��o3hK�%} x��_q�^�ln��hKmp^�otb5�%o%u��_x�h�\�mpo3hKmp��q
mpo#h�x�^3|%��u���| [3y²h�v%�:hKxe\�uw�²»#��\�lpmnh
y¿\�o%| hKxe\�uw�²}Z\�hKuwv%mpo%�°xe���
»3�%mpx��_}Z�_o3hKqab�`i\�x�mp\�h�mn^�o%qfmpoFhKv%�¶mno%¬��%h¤�²^�o3hK�¿��\�x�lp^�|%mpq�h�x�mp�
[%�%h�mn^�o%qab#\�o%|¨uwv%\�o�����q�mpo°|%��h���u�h�^�x�¬ ��xe®^�xe}Z\�o%u��{^a`��_x�hKmp}Z�3Y
��lpl{hKv%�_q��¿q�y3qehK��}V\�hKmpu²�%o%u_��xehK\�mno3hKmp��q¶u�^�o#h�x�mp[%�%h��²lp��qeq.h�v%\�o
��� ��\�uwv�Y
��v%�.u_�%x�xe��o3hf\�o%\�lpy3q�mpq�\�q�qe�%}V��q¤hKv%\�h¤h�v%�þ¾ Á ·`³±Ä�mnqZ¬%xe^��

|%�%u_��|:�%o�¬g^�ln\�x�mp]��_|tbampoV\���xe���_}V��o3h«��mnh�v:hKv%�Z�����³}V��\�qe�%xe���
}V��o3h,¶ % ¹ ^�thKv%�9¬ ^�lp\�xemp]�\�h�mn^�o.¬%\�x�\�}V��hK�_xdyõËúç���ÈÁ· �8ê¿�NÈ ���
®^�x�ÌÛÇ ´ Æ µ Ç ��� � �_X����_Y���lphKv�^��%��v²���¤|%^¨o%^�h�mpo%u�lp�%|%�V\
u�^�o3hKxemn[%��hKmp^�o�h�^�hKv%��qey#qehK�_}V\�hKmpu��%o%u��_x�h�\�mpo3h
y9|%�%��hK^{hKv%mpq«\�qe�
qe�%}V¬%hKmp^�otb¢�����_q�h�mn}V\�hK��hKv%��q��_o%qemnh�mn`3mph
y{^�%^���xtxe��qe�%lphKq�hK^�h�v%�
¾ Á ·W³±Ä�¬ ^�lp\�xemn]_\�hKmp^�o¿[3y²`i\�xey3mno%��y+��mnh�v%mnoÃê���ÈÁ· � Á ê��NÈ % �CÄKY
��v%mpq�uwv%\�o%����q�^��%x�xe��qe�%lnh�q±[3y:lp��qeq�hKv%\�o º � Á ·w���VÄ�mno¨\�lpl ´ µ
[%mpo%qaY
�
o¨u_^�o%u_ln��q�mp^�otb��±��¬%xe��qe��o3h�\:}V��\�q��%xe��}V�_o#h�^�th�v%�9mno�u�lp�%�

qemn`���¬%xe^3|%�%u_hKmp^�o.u_x�^�q�q�qe��u_hKmp^�o.^��h�v%�6¾ Á ·`³�Ä [ ^�h�hK^�}V^�o%mn��}
qehK\�h��V�%q�mpo%�¨hKv%�Û¾ Á ·`³±Ä�½ Ù Ï Ù Ò |%��u_\ay�}V^#|��#Y9��v��Z}V�_\��
qe�%x��_|�u�xe^�qeq�qe��u_hKmp^�o "z# Á ¾ Á ·W³±Ä�½ Ù Ï Ù Ò Ä«®^�x�h�v%�;Ä Å/ÆuÄ�Þ
� Y ÖVx��_��mp^�o¨mnq,× % �Kêÿ·²Ø Á qehK\�hiÄ�êÿ× % Á qey#qeh¢Äuê º Ì Á ln�%}�Ä�¬�[tY
��\��3mno��9mno3hK^9\�u�u_^��%o3h«\9¬%xe��|%mpu�h���|:mpo%u�xe��\�q���mpo:hKv%��u�xe^�qeq«q��_u��
hKmp^�o���v%��o¤hKv%� ´ �´ u_��o3hK�_x���^�®��}V\�qeq ��o���xe��y{mno%u_x��_\�qe��q ®xe^�}Ü·�Y Ì
����X'hK^�·�Y Ø�Ö.����Xè¶�·w�W¹
b ^��%x{xe��qe�%lnh{mpq{u_^�}V¬%\�hKmp[%ln�Z��mphKv²h�v%�
���{�Fx��_q��%lph�¶ % ¹ ^��Ö)Ì��aê�· � Á qehK\�h¢Ä&ê�·²Ì Á qey3q�hiÄ�êM�)Ö Á lp�%}�Ä

¬�[.®^�x�É Ê8Ë�·�Y Ì¤�t�_XZY��³��}V��\�q���x���hKv%�{x�\�hKmp^�q�^�2h�v%��u�xe^�qeq
qe��u_hKmp^�o%q�®^�xfh�v%�.��È Ö�Ç Ä Å/ÆuÄ&Þ ·`È ��\�o%|Ã·`È ��Ç Ä Å/ÆuÄ�Þ ·`È Ì
xe\�o�����q.hK^<h�v%\�h¶®^�x¶hKv%�!Ä Å/ÆuÄ�Þ �NÈ Ö;xe\�o%����hK^<[ �!·�Y � º ê
�CY¸· º \�o%|M� Y Ì���ê � Y�·�·�b�u�^�}Z¬�\�xe��|<��mphKv ¬%xe��|�mnu_hKmp^�o%q:®xe^�}
�²^�o3hK�¿��\�x�lp^�¶¸· �W¹�^��� Y Ø º \�o�|F� Y Ì % Y.���h
�����_oFhKv%��xe\�¬�mn|%�
mph
y²xe����mn^�o%qab hKv%�_x��:mpqflpmnh�hKlp�:`¢\�x�mp\�h�mn^�o¿mpo hKv%�.q�v%\�¬g�_q9^��hKv%�
|�mn¸ ��xe��o3hKmp\�l u�xe^�qeq�q��_u�hKmp^�o�qib�\�o%|¶hKv%�_mnx�qev%\�¬ ��q�\���x��_��xe��\�qe^�o��
\�[%lpy��±�_lnl«��mphKv h�v%��^�x��_hKmpu�\�l«¬�x��_|%mnu_hKmp^�o%q6¶ Ø�¹
YZ��v%�Vq�v�\�¬ �Z^�
h�v%�:u�^�}�[%mpo%�_|F|%mn¸ ��xe��o3h�mn\�l5u�xe^�qeq�q��_u�hKmp^�o ®^�xaÄ Å Æ Ä&Þ ·`È Ì°mnq
u_^�o%qempq�h���o3h±��mphKv¨hKv��V���{�;}V��\�q��%xe��}V�_o#h�mpo¶h�v%��lpmp}ZmphK�_|¶xe\��
¬�mn|%mph
y²xe\�o����Z^��Ä Å/ÆuÄeÇ���È º ¶ % ¹¡Y:��v%�:x��_q���lnh�q9¬%x��_q��_o3hK��|³mpo
h�v%mpq�	��_hKh���x5��mplnlg\�lpln^a�+\9}V^�xe��¬%x��_u�mpq���|���hK�_x�}Vmpo%\�h�mn^�oV^�C¬%\��
xe\�}V�_hK��xeq�^�%h�v%��`¢\�x�mp^���qt[ ^�h�hK^�}V^�o%mn��} ¬%x�^3|%��u�hKmp^�o¤}V^#|���lpqiY
�³�fhKv%\�o%�¨hKv%�¤q�h�\�¸ q�\�h�����xe}Vmnlp\�[�\�o%|�u�^�lnlp\�[ ^�xe\�h�mno��Zmpo%�

qehKmphK��hKmp^�o%qab�\�o%| \�uw�#o�^a��ln�_|%����qe�%¬%¬ ^�xeh¨®x�^�} h�v%� ���_¬%\�xehK�
}V�_o#h«^���±o%��xe��y9\�o%|¤ª�\�h�mn^�o%\�l�s%u_mn�_o%u����g^��%o�|%\�h�mn^�o Á ��s%�VÄKb
��^�}V}Zmpqeq�\�x�mp\�h|{\�l ½ ��o%�_x���mn�f��h�^�}Vmp»#����\�o�|<��ª���s%���
o%qehKmphK�%h
ª�\�h�mn^�o%\�l |��f��v3y3q�mp»3�%�9ª���u�l=¯��\�mnxe����h�|%����v3y3q�mp»3�%�9|%��q��«\�xe�
h�mnu_�%lp��q Á �gx�\�o%u��3ÄKb¨��mpo%mpq�h�x�y ^�²�±|%�%u�\�hKmp^�o \�o%| s%u�mp��o%u_�#b
�����_o%u�y{®^�xt��hK^�}Vmpu��±o%��xe��y�\�o%|f���¨�±x��_q�mp|%�_o#h � x�\�o#h�q��±x�^��
��x�\�} Á ���%qeq�mp\ Ä�bt��������s�b���ª��±» b%�����������Cb%�������±s%�À\�o�|
����ª��{��ª��±s%� Á �xe\�]�mpl
ÄKb �{��¬%\�x�h�}Z�_o3hKq�^�5��h�^�}VmpuZ�±o%��xe��y
\�o%|�s�u�mp��o%u_��\�o%|Z�t�_uwv%o%^�lp^���y Á �
o%|%mp\ Ä�b%��^�lpu�mp��o�u�mp\�q Á ��^�ln^�}Z�
[�mn\CÄKb¨� � ª�����y3� Á ���_�3mnu_^ ÄKb�©9��� Á ©9^�xe��\ Ä�b.� � ª��������
\�o%|F�������y3� Á ��x�����o3hKmpo%\ Ä�b ��v��.��^��%o%|%\�hKmp^�oF®^�xf���%o�|%\��
}V�_o#h�\�lt����qe��\�x�uwv�^�o���\�h�hK��x Á ��v���ª��_hKv%�_x�lp\�o�|%qiÄ�b%�±�2���f�
Á ��o%mphK�_|7©9mno%��|%^�}�Ä�b���mpo%mpq�h�x�y ^���±|%�%u_\�hKmp^�o Á ��]_��uwv �����
¬��%[%lpmnu3ÄKb ��\�o%\�|%\9����qe��\�x�uwv���v%\�mnxeq5�±x�^���xe\�}�b�������baª�\�hK�%xe\�l
s�u�mp��o%u_��q¨\�o%|?�±o%��mpo%�_��xemno%�F����qe��\�xeuwv���^���o%u�mpl�\�o%|?�³��qehK�
� xemp| �±x�^¹�K��u_h Á ��\�o%\�|%\ Ä�b������ \�o%|7�{� � Á � �_x�}V\�o3y ÄKb
s�u�mp��o%u_�9��^���o%|%\�h�mn^�o°�
x��_ln\�o%|tb��VY ��Y�s%ln^�\�o°��^��%o%|%\�hKmp^�otb������
qe��\�x�uwv²��^�x�¬ ^�xe\�h�mn^�otba�����3\�q±��|%`i\�o%u_��|.����qe��\�xeuwv��±x�^���xe\�}�b



×

 (GeV/c)T
}p~

0
�

2
�

4
�

6
�

8
�

10 12 14 16 18 20
�

-1
 (

G
eV

/c
)

T
O

T
σ

d
y)

/
T

/d
p�

σ2
(d

-310

-210

-110

 0.6≤|y| 

 1.2≤0.6 < |y| 

 1.8≤1.2 < |y| 

 0.6≤Ref. [8,9] |y| 

 1.2≤Ref. [8,9] 0.6 < |y| 

 1.8≤Ref. [8,9] 1.2 < |y| 
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G�B5^�> @�\]_	B�V)Z�G�X6>A^]\\n`> @�\]Z�Võ> G�B�\]V)C*\]HW> @�BbC'jW�3@�I*B�C�>AU�I*B5C�^]\cV)B5U(q

��lp���3\�o%|%��x `�^�o ���%}�[ ^�lp|%h ��^��%o%|%\�hKmp^�otb¤\�o�|�hKv��M�²\�xemn�
���%xemn���g��lpln^a��qev%mp¬%qiY
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EFq`w:> VW@�@�\]V*B5V¨���/�b���¸L���IW��U(q���B5_�q�©uªk§/L
`b`a`�M3<�h�rdr�PdR�q�]PY�w«�q5�QG�\]@.n5U�H$IvL���IW�WU(qJ�B5@�@(q9�k�k¬3L�M�ha_?<�h�ra_b_dR.����q�Heq)EF>AG�\cZd@�@�Z�L
EFq�H�q�=�Y*HW>A@�\�Le> V)C�ñ�q�ð�V*ydB5^]X6> VvL�ò�Y*G(q��/IW�WU(q�¨�¯®f°�P�Mb_
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(s) = 1.96 TeV√ |y|<1.8 ∅D
(s) = 1.8 TeV√CDF |y|<0.4 
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j�Z²_W\]H$I²��IW��U(qw��B5_�q�=³�k°ÛO�rA÷�OdO�s�<�M O�OQh�R�> V*CþG�B5[�B5G�BbV*H5B5U
@�I)B5G�B5\]V�q�]J;��ò:qFJ�qbH�B5G�y�BbG(L��q<oe\]Y�L`> V)CD´3q S >AV*y�L9��IW�WU£��B5_8=)�f§�Ok` ÷�OdO�_
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